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There are many ways to 


ae get the many advantages of 


continuous polymerization 


® 
with Yolaler Heat Transfer Apparatus 


The above flow chart shows just one of the many systems 6. Excellent temperature control. 


which can be used for continuous polymerization reactions 

. " Hl Rte 7. Scraped-surtace handling of high viscosities. 
with VoTaTor* Heat Transfer Equipment. These scraped- ° s 9 
surface heaters, coolers and reactors are combined with 8. Unequatied product uniformity. 


other VOTATOR components to give you optimum results 9. Minimum labor and floor space requirements. 
for your specific polymerization requirements. 

You get these performance advantages with VOTATOR We will study your operations and make recommenda- 
Polymerization Equipment: tions to match your needs. Call our nearest office. 
1. Low spread in analysis. *VOTATOR and THERMEX—Reg. U.S. Pat. Of. 
2. Controlled time-temperature relation. 
3. No “end to end” mixing. 


4. Vigorous agitation — intimate contact. 


&. Highly efficient heat transfer— no fouling. GIRDLER Mitte hy 
EQUIPMENT DIVISION 


GIRDLER ENGINEERS AND SUPPLIES: 


Complete plants Complete systems 
* 
System components Pilot sized systems 


Pilot sized components 








Ashcroft Duragauge in 
Phenol case —a tough, 
rigid plastic turret type 
case for wall or flush 
mounting. 


MAXWELL 


The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life. 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K’” Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
pressures at least 50% greater than rated pressure insures calibration stability. 


Order your Ashcroft Duragauges with the best Bourdon tube material for your 
service. Choose the all-stainless-steel movement or stainless steel with nylon bear- 
ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
available. In any combination of components, Duragauges give sustained high 
accuracy and long service. Get details from your industrial supply distributor. 


ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Twenty-first of Twenty-six Issues 


How computers stimulate creativity 

There are at least three ways that computers 
can stimulate or even compel real “blue sky” 
creative engineering thinking. 
> First—By their needs for accurate program- 
ming, they force you to think in really funda- 
mental terms. 
> Second—The way they cut computing time 
lets you explore important problems that were 
hitherto impossible or impractical. 
> Third—tTime that used to be spent with slide 
rule and calculator can now be used creatively 
in analysis and evaluation of a computer’s 


ad 


New help for batch process metering 


answers. (p. 147) 


Are you missing a bet in your batch processes? 
It’s easy to make a simple volumetric tank do 
your liquid measuring. Accuracy is as good as 
with meters or weigh tanks—often better. Inert 
atmospheres easily handled, too. (p. 150) 


a 


Final score on the June grads 

Every one got jobs. All the engineering gradu- 
ates, that is. The Engineers Joint Council: finds 
that all 1958 grads were “able to complete their 
plans for post-graduate activities.” This despite 
a large dose of springtime pessimism. (p. 171) 


- 


Tips on maintenance buying 

It’s possible to buy maintenance stores on an 
optimum order basis. Here’s an engineering ap- 
proach to the problem. It’s a simple procedure 
that also lets you take advantage of quantity 
discounts. (p. 174) 
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When these are the filtering steps to 
take, they take you right to the 


BIiIiRD-PRAYON 
HORIZONTAL FILTERING PAN VACUUM FILTER 


— 


ee 5 ee The Bird-Prayon Filter gets every 
possible drop of the solubles out of the 
cake with a small fraction of the wash 
water used by other filters. 


As many as six separate washes can 
be made and each one kept strictly 
separate from the mother liquor and 
from each other. 


Bird-Prayons are dewatering and 
washing as much as a ton and a half of 
solids per square foot per hour. The 
range o/ filter area available is from 30 
to 560 sq. ft. 

With the Bird-Prayon, up to 88% of 
the area can be available for dewatering 
and washing. Compare this with ordi- 
nary vacuum filters. 

Let us tell you more about the Bird- 
Prayon and what it can do for you. 


LEADING AUTHORITY ON 
SOLID-LIQUID SEPARATIONS 
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Now, molecular sieves loom as selective adsorbent.... 66 


Already in commercial use at a large air-separation plant, 
these selective adsorbents are being groomed for wider use 
in petroleum and petrochemical processing. 


Spend octane dollars on today’s know-how......... 78 


Refiners can boost octane pools by as much as 0.5 RON/yr. 
by taking advantage of processes available teday. In the 


offing: More alkylation, more severe reforming. 


New burner’s diet varies from gas to acid sludge. . 


Now available, high-velocity burner can use wide variety 
of fuels, from asphalts to gases. Typical heat-release rate 
is 1 million Btu./ (hr.) (cu. ft.) on No. 6 fuel oil. 


Find temperature and pressure effect on viscosity.... 157 


Our author culls the best of today’s methods for estimating 
engineering properties. This issue he shows how to predict 
temperature and pressure effect on gas viscosity. 
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This latest report on the fate of 1958 graduates reveals that 
a slowdown in recruiting turned the tables in the market 
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let’s take a 
second look 

at 
air compressor costs 








Let’s look at what Joy compressors have to offer 
in saving you money where it counts the most. 
Let’s assume that all compressors are competi- 
tively priced . . . and go on from there. 


eagle-eye the installation first . . . here’s where 
specifying Joy saves a bundle. Why? Because Joy 
stationary compressors are “‘Packaged”’ units. 
They’re shipped complete, ready to run without 
tedious, costly site assembly. Joy compressors 
need as little as one-half as much foundation. 
You can save up to $1000 on that 
item alone. 


plus savings in maintenance . . . // 
the wearing parts: the cylinder 
liners, cross head guides, valves, etc., 
are replaceable at your plant, by 
your men. This is a Joy exclusive. No 
specialists needed, no fancy tools required. Joy 
engineered these compressors to run for years 
on minimum maintenance. 


and on operation, we'll let the people who have 
used Joy compressors for years do our telling for 
us. Nope—no modesty . . . but the money they’ve 
saved in operating costs annually would sound un- 
believable coming from us. 














































If you’re frowning over the choice of your next com- 
pressors and what to do to save a needed buck........... 


Take a Second 100K ana set in touch with a Joy 


Engineer. He’ll show you how Joy saves you money on 
air. Write Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


WRITE FOR FREE 
eae eae JOY .. VES YOU MONEY ON AIR 


COMPRESSORS * FANS * DUST COLLECTORS 











wsw ! 7165-243 
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* Chase and Company Fertilizers staged 
competitive trials when it needed a tractor- 
shovel for its new Sanford, Florida plant. In- 
stead of listening to a lot of claims, it had com- 
petitive sizes brought in and tested side-by-side. 
One of the new model H-25 **PAYLOADER”’ units 
won the trials, and Mr. Carson Cook, Assistant 
Plant Manager, summarizes the verdict in favor 
of the H-25 as ‘‘more capacity, better maneuver- 
ability, and easier operation due to Hough 
power-shift transmission and power-steering.” 





THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 


CJ Send complete data on the H-25 PAYLOADER 


Name 





Title 








Company 





Street 


EARS SRI ae tala WA OS rae 





State - 
10-A-3 








We say that “PAYLOADER” tractor-shovels give you more 
performance for your money, and we mean it, but we prefer 
to let owners say it for us or let them prove it on their own 
job conditions as did Chase and Company Fertilizers. 


When it comes to moving bulk materials economically, 
the H-25 is in a class by itself. Its carry capacity of 2,500 lbs. 
alone is an achievement for its size . . . and it is the only 
tractor-shovel in its range that boasts a power-shift transmis- 
sion with two speeds forward and two speeds reverse, 


Other model H-25 “exclusives” in its class are power-steer 
and power-transfer differential. The latter gives more reliable 
traction under slippery conditions by automatically shifting 
more power to the wheel with the better traction. 


Other “extras” that are standard on the H-25 are bigger, 
more powerful engines (gas or diesel available) and the most 
complete system of air-filters, oil filters and oil and grease seals 
to protect working parts against dust and dirt. 


If you want to find out about all the other advantages of 
the H-25 “PAYLOADER” and its ability to handle more ton- 
nage at lower cost consult your Hough Distributor. Ask him 
about Hough Purchase and Lease Plans, too. 


Modern Materials Handling Equipment 


fm THE FRANK G. HOUGH CO. | iH 


LIBERTYVILLE, ILLINOIS 
SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 
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LINK-BELT Moto-Louvre coolers 


















Shown jis the Link-Belt Roto-Louyre cooler ‘ 
with super heat recovery. A -p ee : 
“arrangement is available for situations. not . oe 


;, ;, (1) Material enters (2) After first pass (3) After second 


at 1800 F. over material, air pass, air temperature 
temperature is 700- is 900-1000 F. 
800 F. 



























% of heat recovered 







—— 


30 40 50 60 70 
% of cir inlet temperature to feed material temperature 


















Only the Link-Belt Roto-Louvre 


cooler recovers so much heat 










for use in subsequent processing 






* All figures used here are relative. Actual 
results depend on such variables as material 
size, specific heat, temperature range, duct 
losses, air volume requirements, etc. 
















The higher cooling efficiency of Link-Belt Roto- 
Louvre assures a higher return of heat every time. 
And if desired, air can be passed over the material a 
second time, permitting heat recoveries up to 60%. 

The Roto-Louvre is the only cooler that produces 
such a uniformly cooled product. And because ma- 
terial rolls gently over itself, no degradation occurs 
from lifting and cascading. This same gentle rolling 
action also prevents abrasion to the louvres. 

The inherent superiority of Roto-Louvre design 
also produces economies of installation and main- 
tenance. The unit occupies up to 50% less space than 




















other types of coolers. In addition, it is mounted 

LI N K: bs & LT parallel on its trunnions—won’t become misaligned. 

‘ For a complete report on the cooling efficiencies of 
14,904 Roto-Louvre, contact your Link-Belt office. 












COOLERS * DRYERS * ROASTERS 









LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. 
Representatives Throughout the World. 
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Indicating Motion-Balance Transmitters 
... for flow, pressure, and level 





Low Displacement Force-Balance Transmitters 
... for flow, pressure, and level 





Thermocouple and Resistance Bulb Converters 


... Magnetic amplifiers ...no vibrators 
... No mechanical rebalancing 








Displacer Level Transmitters 
... force-balance for simplicity 


Control Valves 
... electro-pneumatic and electro-hydraulic actuators 








‘The Electronic Consotro! Controller (shown 4/5 ac- 
tual size) concentrates all control and supervisory 
functions in one slim 3 x 6 inch ¢2se. Controller 
operation is entirely independent of recorder. 


FOXBORO Electronic 


REG. U.S. PAT. OFF. 











jdmmema =~ RECORDES 
DATA PLATE 








Electronic Consotrol Recorders (shown Electronic Consotrol housing design permits un- 
4, actuel size) use a simple, powerful Recorders 
pen motor which can be operated di- 

rectly from transraitter signal without 

amplification. Available in 1 and 2 pen 

models. é a 









for the 
first time... 


the 100% solid state 
electronic system! 


m thermocouple and resistance bulb converters—using magnetic amplifiers 
m choice of force-balance and motion-balance transmitters 
m long time-constant tubeless controllers 








Consotrol Instrumentation 





Electronic Consotrol* Instrumentation—the most complete and advanced family of electronic-oper- 
ated measurement and control instruments available today! That just begins to describe Foxboro’s 
dramatic new advance in instrumentation. 7 7 7 Foxboro electronic transmitters, indicators, re- 
corders, control stations, computing stations, valve actuators and other final operators cover every 
function in the control loop. All are linked by a d.c. current signal. All are completely tubeless. 
Even thermocouple and resistance-type systems no longer require vacuum tubes. 7 7 7 Electronic 
Consotrol systems convert temperature, pressure, flow, level measurement, etc., to a proportional 
signal at the transmitter. Transmission to a remote control station is instantaneous—using an elec- 
tronic motion-balance or force-balance transmitter. Designs are available for both hazardous and 
non-hazardous areas. 7 7 7 Electronic Consotrol Instrumentation heraids a whole new era in 
process control engineering. Write Foxboro today for the new.32-page Catalog 21-10 which gives full 
details. The Foxboro Company, 3610 Neponset Ave., Foxboro, Mass., U.S.A. *Reg. U.S. Pat. Off. 
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Westinghouse Silicon Rectifiers... 


higher efficiency, simpler construction 








i 
f ee 


Section of a 5000-amp., 535-volt silicon rectifier 
installation for electrochemical service, 
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for medium and low voltage 


electrochemical processing economy 





Helping you curb the high cost of processing is 
the job of these new air-cooled, high-efficiency 
Westinghouse silicon rectifiers. Cost of power — 
as reflected in final product costs — is now made 
lower than ever before. 


Low cost... advanced circuitry eliminates com- 
plicated excitation equipment and simplifies con- 
struction. 


High efficiency ... approximately 95% overall, 
for low and medium voltage applications. 


Long life ...no detectable aging of silicon cells 
has occurred even after many years of use. 


Ease of installation ...units are completely 
factory-assembled. You need only make a-c and 
d-c connections. 


No costly outages... indicating equipment will 
detect cell failure. Drawout construction makes 
replacement quick and easy without dropping load. 





For full information on Westinghouse silicon 
rectifiers for electrochemical applications, call 
your Westinghouse representative or write 
Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pennsylvania. J-15008 


you CAN BE SURE...IF ITs Westi nghouse (W) 
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If corrosion is eating into your profits through material 
losses and costly downtime for maintenance, repairs, 
and replacement, then you will be interested in this 
new application of Republic Titanium. 

It is a centrifugal pump designed and built by Mission 
Manufacturing Company, Houston, Texas. The finished 
pump, containing 34 pounds of Republic Titanium, 
is being used by a leading chemical company for 
handling ferric chloride at temperatures of about 
212°F. 

Generally, titanium is immune or highly resistant to 
oxidizing conditions. The metal offers outstanding re- 
sistance to pitting corrosion, a condition that is likely 
to occur when chlorides, such as ferric chloride, or 
other halogens are present in oxidizing solutions. 

Performance ratings are essentially similar to those 


14 


litanium pump developed 
for use in severe | 
corrosive applications 


Gil lg chi 





obtained for cast iron or corrosion-resistant alloys. 
Fewer pump sizes are required because the flat charac- 
teristics of Mission’s impeller design provide a wide 
operating range and sustained efficiencies. 

The pump was fabricated by shaping, welding in an 
inert gas atmosphere, and machining. Shielded-arc 
welding techniques now permit the use of titanium in 
its maximum corrosion-resistant form for particularly 
severe applications. The entire fabricating operation 
was performed without difficulty and with little change 
in procedures as compared to other materials. 

Does this use of Republic Titanium suggest an appli- 
cation for your processing equipment that needs to be 
corrosion-resistant, strong, lightweight? Republic 
Metallurgists will help you apply titanium’s advan- 
tages now. No obligation. Just mail the coupon. 
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BULK CHEMICAL HANDLING CONTAINERS DEVELOPED BY REPUBLIC cuf costs, save CORROSION PROTECTION AND SUBSTANTIAL SAVINGS in mainte- 
space, save man-hours, reduce loss, speed handling for The Climal Company, nance costs are being realized by hundreds of processors using 
Chicago, Illinois. A bulk-handling system worked out by Republic Materials Han- equipment fabricated from Republic ENDURO Stainless Steel. 
dling Engineers, and using Republic Roll-Over Boxes, permits one man to unload a This versatile metal presents a smooth, hard surface that locks out 
complete car of chemicals in less than half the man-hours required of five men contamination. It has no applied surface to crack, chip, flake, or 
under the former system. By eliminating the use of bags, bag breakage and bag peel away. ENDURO's high resistance to corrosion helps to keep 
disposal problems have disappeared. Design and construction features of Roll- critical processes pure. Safeguard the quality and purity of your 
Over Boxes permit tiering to any practical height, save storage space. Contact product, and cut costs, by using equipment fabricated from Republic 
your nearby Republic Materials Handling Representative for more facts on spe- ENDURO Stainless Steel. Your equipment supplier has all the facts. 
cially designed or standard handling units that can cut your costs. Or send coupon. Or send us the coupon. 





PROTECT YOUR PACKAGE GOODS AGAINST CORROSION 
with Republic ENDURO Stainless Steel Containers, ENDURO 
gives you maximum protection against product contamina- 
tion. Its smooth, hard surface offers little foothold for con- 
taminants or bocteria. It resists rust and corrosion. Resists 
hard use and abuse. ENDURO Drums never need painting. 
Last indefinitely. Meet ICC specifications. Select the ENDURO 
Stainless Steel Container best suited to your needs. Avail- 
able in 55- and 30-gallon sizes, double seamed, or all 
welded construction with either |-bar or pressed-out rolling 
hoops. Tops can be solid head or Ringlox full removable 
head. Write for full line catalog, ADV. 730. 








REPUBLIC STEEL CORPORATION 
DEPT. CE-6455 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


O Have a Titanium Metallurgist call. 
Send more information on: 


O Titanium 0 Materials Handling Equipment 
0) Stainless Steel Drums 01 ENDURO® Stainless Steel 





Name Title 





Company 
Address 
City. 
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The six-cylinder compressor unit in the background photo above represents but one of numerous 
cylinder-crankthrow arrangements obtainable with the balanced-opposed Class FE. The unit 
shown directly above is a two-stage arrangement, 1000 H.P. size, one of two recently purchased 
by a large engine manufacturer. 
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The high pressure compressor above is a further example of the flexibility of 
the balanced-opposed design. Here, the six-cylinder arrangement is used in a 
1,250 H.P. three-stage compressor for wind tunnel service. 


Chicago Pneumatic 


AIR AND GAS COMPRESSORS * VACUUM PUMPS * ‘PNEUMATIC TOOLS ¢ ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS © HYDRAULIC TOOLS 
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Full range of copper-base alloys 
for every application. 


é Vast background of application engineering 


to assist in proper alloy selection. 


= Complete control of quality throughout 
i every step of manufacture. 


PS DODGE COPPER 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, 
Ala., Cambridge, Mass., Charlotte, 
Chicago, Cincinnati, Cleveland, Dallas, 
Dayton, Detroit, Fort Wayne, Greens- 
boro, N. C., Houston, Indianapolis, 
Jacksonville, Kansas City, Mo., Los 
Angeles, Memphis, Milwaukee, Minne- 
apolis, New Orleans, New York, 
Philadelphia, Pittsburgh, Portland, 
Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Lovis, Seattle, Wash- 
ington, D. C. 
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Chemical Newsfront 


NEW SURFACTANT IMPROVES EMULSION PAINTS. ArrosoL_® TR surface active 
agent has a very high oil solubility and is particularly effective for oil-in-water 
emulsions. In emulsion polymerization, it offers an unusually wide working range 
of concentration from 0.05% to 1.0%, and produces small emulsion particles in a 
very narrow particle size range of 2 to 3 microns. At an optimum concentration 
of 0.1% to 0.5%, the emulsion formed is stable and of low viscosity. AERoso. TR 


produces high rub resistance and storage stability in paint formulation, and pro- 
vides excellent water resistance in the dried film. (Industrial Chemicals Division) 
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NEW STEP IN MINIATURIZATION is Underwood 
Corporation’s telephone-size, 74-pound adding 
machine, with its two-piece housing molded of 
Cymac Surer* 201 methylstyrene-acrylonitrile 
copolymer plastic. This unusual thermoplastic 
was selected because of its toughness, surface 
hardness and resistance to heat, staining and 
denting. It is unaffected by the diester perma- 
nent lubricant applied to the mechanical assem- 
bly prior to encasement in the housing. The color, 
in two attractive tones, is molded in and will not 
crack, chip or wear off. (Plastics and Resins Division) 
*Trademark 
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GRAIN GOING INTO STORAGE this 
ear can now be protected against insects 
y Cyanamid’s broad-spectrum insecti- 

cide, malathion, recently cleared by the 

United States Food and Drug Adminis- 

tration for direct application to grain 

after extensive research and almost two 
years of commercial use in Canada. 

Malathion has proved highly effective in 
roviding continuous protection over 

aa periods against major pests which 

infest storage bins. The small amount 
needed makes it economical to use and 
also presents no residue problems. 

Malathion can be applied directly to 

grain in both sprays and dusts, and used 

as clean-up sprays in and around both 
commercial elevators and farm storages. 
(Agricultural Division) 


: Nn CH; 
NON 
CH; CH; 


A NEW CYANAMID CHEMICAL, tetramethylguanidine (TMG), offers 
2 ? advantages as a catalyst for base-catalyzed reactions, as a chemical 
ACTIVE PEOPLE can now find protection against objection- intermediate, and as a special solvent. A liquid with a slight ammoniacal 
able perspiration odors developing in sports wear and other odor, it boils at 159-160° C. TMG has a base strength comparable to 
clothing made of cellulosic fabrics and blends. Perspira- sodamide and has the advantage of being soluble both in water and 
tion has no offensive odor until after it undergoes decom- the common organic solvents. Since it is a liquid, it can be easily and 
position by certain bacteria. Cyanamid’s Cyana® purifying accurately measured. Base-catalyzed reactions can therefore be run in 
agent, applied to textiles at the mill, controls the growth a homogeneous medium. TMG can be used to catalyze cyanoethylation 
of these bacteria on fabrics, keeping garments fresh. It reactions and the reaction of phosphine with unsaturated compounds 
maintains protection through many launderings, often for to yield complex organophosphine derivatives. 
the life of the garment. (Organic Chemicals Division) (Market Development Department) 





—_ CYANAMID _~ 


AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 





For further information on these and other chemicals, call, write or wire American Cyanamid Company 
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“WAFER ILS UL 


from Cleaver #1) Brook 





CAPSULE REPORTS AND INFORMATION ON THE 


PRODUCTION OF FRESH WATER FROM THE SEA 











Cleaver-Brooks Flash Evaporators to furnish 
fresh water for first nuclear merchant vessel 


When the world’s first nuclear- 
powered passenger-cargo ship, the 
Savannah, goes to sea, her fresh 
water will be supplied by Cleaver- 
Brooks Flash Evaporators. 

Long operational runs without 
attention for feed water treatment 
or interruption for cold shocking 
plus minimum installed cost are the 
reasons behind the selection of 
Flash Evaporators. With the keel 
already laid, preparation for install- 
ing these Cleaver-Brooks evapora- 
tors moves ahead. 


Widely recognized for having 
simplified the age-old scaling prob- 
lem, the Cleaver-Brooks flash evap- 
orators require less auxiliary equip- 
ment and less attention than any 
other type. 

Cleaver-Brooks makes a com- 
plete line of flash evaporators for 
shipboard, seaboard and offshore 
rig use. 


And for the Navy .. . Cleaver- 
Brooks will provide a 280,000-gal- 
lon-per-day fresh water plant for its 





ECUADOR WATER PLANT EXPANSION 


Continually plagued by lack of 
rain and high cost of importing 
fresh water, the coastal town of 
Salinas — several years ago — 
solved its problem of water short- 
age by installing 100,000 GPD ca- 
pacity vapor compression sea water 
distillers. The tremendous local 
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acceptance of distilled water as the 
potable municipal supply meant an 
increasing population and greater 
demand for water. 

Now the outstanding vacation 
spot for Ecuadorians, Salinas is 
doubling the size of the water plant 
with the addition of the simple, low 
cost Cleaver-Brooks flash evapora- 
tors. The use of surplus natural gas 
(available from nearby oil wells) as 
primary fuel is expected to bring 
the cost of fresh water well below 
any previous experience in this 
area. 

Many other coastal municipali- 
ties are now studying the situation 
to determine how their fresh water 
shortages can be similarly solved to 
aid population growth and munici- 
pal expansion. 


first nuclear-powered aircraft car- 
rier, now under construction at the 
Newport News Shipbuilding and 
Drydock Company. 

It will be the largest distilling 
plant of any type ever installed on 
a sea-going vessel and the largest 
sea water plant in operation in the 
United States. 





GIBRALTAR TO GET ADDITIONAL 
CLEAVER-BROOKS EVAPORATORS 


Under contract with the British 
Admiralty, Cleaver-Brooks is in- 
stalling a new 145,000 GPD flash 
evaporator plant with boilers which 
will be placed into operation early 
1959. While the new Flash plant 
is for the NATO Base, Cleaver- 
Brooks is not a newcomer to the 
“Rock” as the City of Gibralter 
has been operating a vapor com- 
pression distilling plant since 1952. 

Of particular interest in this plant 
are the design restrictions imposed 
by transporiation and road facili- 
ties to the final site. With much 
of the fabrication arranged in Eng- 
land through subcontractors, final 
assembly must be completed at the 
ultimate location to stay within 
transportation weight limitations. 


For helpful suggestions that solve 
your fresh water problems send 
details to: Dept. CE-108, Cleaver- 
Brooks Company, Special Products 
Division, 225 Grand Avenue, Wau- 
kesha, Wisconsin. 





Cleaver 4} Brooks- 


BUILDERS OF EQUIPMENT 
FOR THE GENERATION AND 
UTILIZATION OF HEAT 











October 20, 1958—CuremicaL ENGINEERING 








Experience—the added alloy in A-L Stainless, Electrical and Tool Steels 
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STAINLESS STEEL PRODUCERS 
and What They Make 
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Of the 60 producers of stainless steel... 


only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


In its November 4, 1957 issue, STEEL magazine published 
a complete run-down on the stainless steel industry. This 
article reveals that only Allegheny Ludlum, of the 60 some 
companies making stainless, produces all sizes, shapes, 
finishes and analyses. 

This can save you considerable time and money. When you 
make Allegheny Ludlum your one source of stainless, you 
work with one sales engineer—one order, whether you buy 
sheet, strip, bars, tubing or whatever. 

And, at the same time, you get the best technical service. 
A-L’s crack research and development department is con- 
tinually searching for new alloys, and better ways to use 


today’s. Its findings are freely available to you through 
sales engineers, technicians and special literature. 

Allegheny Ludlum follows the product from the melt 
through to finished form, has greater quality control over 
the stainless you buy. And since A-L makes all forms of 
stainless, you get unbiased recommendations as to what is 
best for your individual needs. 

Profit by Allegheny Ludlum’s status as the only one-source 
integrated supplier of all stainless forms. Call your A-L 
representative today . . . see how he can save you money 
and time. Or write Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


ALLEGHENY LUDLUM (_ 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS . 
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Today, more and more companies are 
using a foolproof brine-making process 
that produces crystal-clear brine from 
rock salt, without vsing supplemental filter 
beds or other filtering devices. This process 
takes place in the “Sterling Lixator,” a 
rock-salt dissolver developed exclusively 
by International Salt Company. Operat- 
ing on International's principle of self- 
filtration, the Lixator produces a rock- 
salt brine so high in purity and so 
brilliantly clean and clear that it can be 
used in many operations formerly thought 
to require highly refined evaporated salt. 


Here, briefly, is how self-filtration 
works in the Sterling Lixator: A Lixator 
is filled with Sterling Rock Salt. Water, 
admitted near the top, dissolves salt as it 
flows downward. While flowing down, the 
brine made in this way becomes fully 
saturated, and can dissolve no more salt. 
Still flowing down, this brine is completely 
filtered by the salt-crystal bed in the 
bottom portion of the Lixator. Thus, the 
Lixate Brine drawn off through a dis- 
charge pipe at the bottom of the Lixator 
is clean, pure, crystal-clear—and the 
only source of power used is gravity, 
which costs nothing! 


Other Lixator advantages. In addition 
to this superbly clean, fully saturated 
Lixate Brine, a number of other advan- 
tages are yours, when you use a Lixator: 


@ The Lixator permits salt storage and 
brine making at one location most con- 
venient to the point of salt entry. Pipes 
deliver brine to points of use. 

@ Because Lixate Brine is piped to points 
of use, the work of moving dry salt from 
storage piles to other plant locations is 
eliminated. This can produce substantial 
savings in labor. 


@ The Lixator automatically controls salt 
feed, water feed, and brine discharge. 
Rapid, uniform brine production is main- 
tained constantly, because in the Lixator 
there is no bridging, caking, or channeling. 
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Producing Crystal-Clear Brine at 
Lowest Cost—by Self-Filtration 





BULK ROCK SALT SHIPMENTS UNLOADED 
DIRECTLY INTO STORAGE TYPE LIXATOR 








7" = 
86. aod 
*. - 

. “3 " 
’ 


. ® %* 
an * ty 


-%"> 
> : . 
i 
, 





STERLING 
| ROCK SALT 





















































A. SALT STORAGE ZONE 





STORAGE TYPE LIXATOR 


B. SALT DISSOLUTION ZONE 
C. BRINE FILTRATION ZONE 


D. WATER INLET 
E. BRINE OUTLET 








The Storage Lixator — designed for larger operations. This is a combination 
salt storage tank and dissolving tank. On delivery, rock salt is unloaded directly 
into the Storage Lixator. The rest is automatic. , 


Many types of Lixators are available 
from International Salt Company. In ad- 
dition to Storage Lixators, there are Silo 
Lixators and Sterling Model Lixators—in 
numerous designs to suit any plant layout. 
And every Lixator operates on the eco- 
nomical self-filtration principle. 


For expert advice on the particular 
Lixator type that will do the best job for 
you, phone or write the nearest district 
sales office, or write to us direct. One of 
our sales engineers will gladly show you 
how this remarkable brine-making equip- 
ment can help you use salt most efficiently 
and economically. 


Service and research 


are the extras in 


PRODUCT OF 


Using salt efficiently in its many in- 
dustrial applications calls for technical 
knowledge and experience. International 
Salt Company has both. Plus a con- 
tinuing program of research and develop- 
ment in salt. These things can be put to 
work for you, in your plant, to help you get 
the most out of the salt or brine you use. 


* * * 


INTERNATIONAL SALT CO., SCRANTON, PA. 
Sales Offices: Atlanta, Ga.; Chicago, Ill.; New Orleans, 
La.; Baltimore, Md.; Boston, Mass.; Detroit, Mich.; 
St. Louis, Mo.; Newark, N. J.; Buffalo, N. Y.; New 
York, N. Y.; Cincinnati, O.; Cleveland, O.; Philadel- 
phia, Pa.; Pittsburgh, Pa.; Memphis, Tenn.; and Rich- 
mond, Va. 


STERLING SALT 


INTERNATIONAL SALT COMPANY 
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Tough 

high-voltage 
job?...Here’s 
the answer! 


Allen-Bradley High-Voltage Air Break Start- 
ers are ideal for frequent switching, revers- 
ing, plugging, or jogging. 


A tremendous operating life has been built into 
these high-voltage air break starters . . . resulting 
from the use of the simple solenoid contactor. 
It’s the same design—having only ONE moving 
part—that provides millions of trouble free opera- 
tions in Allen-Bradley’s low-voltage controls. 
These starters are made in a complete line for all 
types of service. Send for Publication 6080, today. 





ONLY ONE MOVING PART 
With this simple solenoid de- 
sign, all trouble causing piv- 
ots, pins, and flexible jumpers 
are eliminated. Straight up- 
and-down motion of contactor 
is virtually frictionless. 


DOUBLE BREAK CONTACTS 
Allen-Bradley silver alloy 
contacts never need mainte- 
nance ...they remain in per- 
fect operating condition until 
completely worn away. Verti- 
cal motion assures uniform 
contact pressures at all times. 





FASTER ARC SUPPRESSION 
The air break contactor em- 
ploys a completely different 
blowout design and novel arc 
chute which assure rapid arc 
extinction. Chutes are molded 
from arc resistant material. 


(N3)) ALLEN-BRA 
Ty = 


1 
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DLEY 
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That ¥ * 


MOTOR CONTROL 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 
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‘CONDENSER TUBE CLINIC 


nity 


Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Connecticut 





Stresses and their Effects can be Minimized 


STRESS-CORROSION CRACKING—The 
stress-corrosion cracking of copper al- 
loys requires the simultaneous action 
of moisture, air, ammonia, and stress. 
Stresses may be residual or applied. 
All Anaconda condenser tubes are 
processed so as to minimize residual 
tensile stresses which may be formed 
during fabrication. Applied stresses 
from installing tubes in heat exchang- 
ers, nonuniform thermal expansion in 
tube bundles, or misalignment of con- 
densers with other equipment occa- 
sionally cause stress-corrosion cracking. 

Admiralty metal and aluminum brass 
tubes, although known to be suscep- 
tible to stress-corrosion cracking, sel- 
dom crack in condensers. Although 
ammonia is often present, either by 
chance or design, in vapors entering 
condensers, the amount of air (oxygen) 
is usually so small that the corrosive 
action of the ammonia is limited. It is 
obvious that noncondensable gases 
should be vented from condensers, not 
only to increase thermal efficiency, but 
to minimize corrosion. 

ANaconDA Arsenical Admiralty-439 
and AnaconpA Ambraloy-927 con- 
denser tubes seldom stress-corrosion 
crack in normal service. Where operat- 
ing conditions are severe enough to 
cause stress-corrosion cracking of these 
alloys, ANACONDA Cupro Nickel, 10%- 
755 and AnaconpA Cupro Nickel, 
30%-702 tubes are recommended. 


ANACOND 


STRESS-RELIEF ANNEALING — Inasmuch 
as copper-alloy condenser tubes may 
stress-corrosion crack from. stresses 
caused by cold-forming operations 
such as U-bending, the stresses should 
be removed by relief annealing the 
cold-formed portion of the tube. 


FATIGUE CRACKING — Vibrations from 
moving parts of equipment or from 
pressure pulsations can induce stresses 
in condenser tubes high enough te 
exceed the endurance limit and cause 
a fatigue-crack failure. Vibration of a 
tube may even disturb water flow 
enough to cause impingement pitting 
at the point of greatest amplitude of 
vibration and the resulting pits can act 
as stress raisers. Pulsations can often be 
dampened by placing baffles or grids 
in the path of high-velocity vapors. 
Vibration of tubes can also be damp- 
ened by placing wooden slats between 
rows of tubes. Cupro Nickel, 30%-702 
Tubes are more resistant tofatigue crack- 
ing than admiralty and aluminum brass. 


TECHNICAL ASSISTANCE-Your tube 
problem may need special considera- 
tion. We are always ready to advise in 
the selection of the right alloy to give 
the best service. Write for the new 
edition of Publication B-2. The Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ont. sszs 


° Tubes and Plates for 
Condensers and Heat Exchangers 


NOMINAL COMPOSITIONS OF SOME ANACONDA CONDENSER TUBE ALLOYS 





Arsenical 
Admiralty-439 


Ambraloy-927 
(Aluminum Brass) 


Cupro Nickel, 
10%-755 30%-702 


Cupro Nickel, 





Copper, % 
Nickel, % 
Zinc, % 
Aluminum, % 
Tin, % 
Arsenic, % 
Manganese, % 
lron, % 








88.35 68.90 
10 30 


0.60 
0.50 
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Intergranular stress-corrosion crack in 
70/30 brass tube from oil refinery heat 
exchanger. Longitudinal section. 


Transgranular stress-corrosion crack in 
admiralty metal tube from oil refinery 
heat exchanger. Longitudinal section. 


Fatigue crack starting at pit in alumi- 
num brass tube from power plant con- 
denser. Longitudinal section. 












LAPP ALL-SERVICE 
ACID PROOF VALVES 


SOLID CHEMICAL PORCELAIN 

















WITH LAPP TUFCLAD, 





Nothing defies corrosion like chem- 
ically inert porcelain. As made by ARMOR 
Lapp, it is pure, dense, hard, close- 







grained, homogeneous and non- 





porous. Therefore there can be no 






penetration—no crumbling from 






capillary pressures—no absorption 






of liquids to contaminate later 






processing. 







Resistance to corrosion and con- 
tamination is but part of the Lapp 
story; there’s a bonus in that Lapp 







Chemical Porcelain costs consider- 
ably less initially than most corro- 






sion-resistant alloys and lined 






equipment. Amd since it almost 







never needs maintenance or re- 






placement, the economy of your 

purchase is further increased. 
Security (protection of plant and 

personnel) is assured by the Lapp 








TUFCLAD armor. It consists of mul- 
tiple layers of fiberglass impreg- 
nated and bonded to the porcelain 
with an Epoxy resin. Fiberglass has 
high strength and chemical resist- 
ance providing protection against 











impact damage and external ther- 
mal shock. TuFCLAD armor holds 







line pressures even should porce- 
Jain become cracked or broken. 
WRITE for description and speci- 
fications for the entire line of Lapp 
- Acid Proof Valves. Lapp Insulator 
Co., Inc., Process Equipment Div., 
2203 Chestnut Street, LeRoy, N.Y. 
























Y-Valves as shown, and Angle 
Valves are available in Lapp 
TUFCLAD Chemical Porcelain 
in 4” to 6” sizes. Also safety 
valves, flush valves, plug cocks, 
pipe and fittings (to 8” dia.) 
and special shapes. 
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PROBLEM 


“GENTLE-IZED”’ Spray Drying by NERCO-NIRO 


Consult our Spray Dryer Engineers 
on your processing problems 








Drying an extremely heat-sensitive herbicide. If the dried product 
reaches 235°F. it decomposes and develops flammable gases. 
Another problem is that the stability of the dried herbicide decreases 
with any increase in moisture content. It is therefore necessary 

to keep the moisture content in the dried product very low 

(not more than 1% H..O). Due to excessive decomposition, 

previous drying methods were able to give only 60% yield. 








i 
4 





An extensive series of tests to determine optimum operating conditions 
and special design details were carried out in the NERCO-NIRO 
Research Laboratories at Netcong, N. J. Later, 2,000,000 Ibs. 

of herbicide were custom-dried for market research 

and preliminary commercial supplies. 








Two years of trouble-free operation in our client’s plant has proved 
the efficiency of NERCO-NIRO “Gentle-ized”’ Spray Drying. 

2,000 Ibs. of herbicide powder are produced per hour, 

at 99% yield, in a NERCO-NIRO Spray Dryer. 











Herbicides, fungicides and fine chemicals that are difficult 
to handle can be processed for maximum yield, 
product quality and economy—the NERCO-NIRO way. 








Nerco-Niro Spray Dryer Div’n. Maat) ® 


NY 





N I C H O L q Engineering & Research Corp. 


70 Pine St., New York 5, N.Y. 





Branch Offices: SAN FRANCISCO > INDIANAPOLIS + MONTREAL 
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Here’s why your best steam trap 


buy is Yarway \mpulse — 


oT FAST—AND KEEPS IT HOT 


mciak EQUIPMENT 4 
9. ONLY ONE MOVING PART 


3. LOW MAINTENANCE 
4. SMALL siZE—LIGHT WEIGHT 


5. GOOD FOR ALL PRESSURES 


6. NON-FREEZING 


LETE LINE FOR EVERY REQUIREMENT 


7. COMP 
JEN THERMODYNAMIC PRINCIPLE 


*k 
A COMPLETE LINE OF STEAM TRAPS ALL OPERATING ON A PROV 


impulse 


NALL-WARING CO., 137 Mermaid Ave.. Phila 
and sold by 270 Industrial Distributors 
Write for free bulletin “The Why and How of Steam Trapping” 


deiphia, Pa. 


Manufactured by YAR 
Stocked 


C 
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DO YOU HAVE 
YOUR COPY? 


Sixty-four pages of comprehensive mechani- 
cal design and selection data enable you to 
make catalog selections of complete paddle 
or turbine type fluid mixers to meet your 
exact process requirements. 


You can quickly determine the size and type 
of drive...the correct lower shaft and 
impeller design. You will know the operating 
limitations of the three basic mixer assem- 
blies .. . for open or covered tank at atmos- 
pheric pressure, pressure vessel with stuffing 
box seal or pressure vessel with mechanical 
seal. You can figure space and head room 
requirements, tank openings needed, mixer 
supports required . . . all without delay 
or time wasted in consultation with out- 
side sources. 


Write on your company letterhead for your 
copy of Catalog A-27. 


PHILADELPHIA GEAR CORPORATION 


Erie Ave. & G Street © Philadelphia 34, Pennsylvania 


philadelphia mixers 


Offices in all Principal Cities 








KEES 7008-9000 wow 





INDUSTRIAL GEARS & SPEED REDUCERS e LIMITORQUE VALVE CONTROLS ¢ FLUID MIXERS e FLEXIBLE COUPLINGS 
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~ ION EXCHANGERS 


meet highest purity standards 
for continuous processes 


Every day INDUSTRIAL Ion Exchangers are replacing expensive, complicated 
processing equipment in the purification of literally hundreds of chemical 
products. Why? Because INDUSTRIAL has successfully adapted the newest 
developments in ion exchange research to simple techniques. This new equipment 
provides advantages like these: NO HOLD-UP TIME ... LOWER CAPITAL 
INVESTMENT . .. LOWER OPERATING COSTS... PLUS—PURITY 
STANDARDS TO MEET VIRTUALLY ALL REQUIREMENTS! 

The operating simplicity of these new techniques permits immediate integra- 
tion of an INDUSTRIAL Ion Exchanger in almost any continuous chemical 
process. The views on this page show some current specialized applications. 

Investigate how INDUSTRIAL Ion Exchange equipment can solve your 
purifying problems at tower costs. Call or write today for details covering an 
analytical economics study. 


INDUSTRIAL FILTER & PUMP MFG. COC. 
5918 Ogden Avenue, Chicago 50, lilinois 


ION & HEAT EXCHANGERS @ WASTE-TREATING EQUIPMENT 


No oil filters. 

No dust filters. 

No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PTT 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
32 
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WOLVERINE 


PUBLISHED BY WOLVERINE TUBE 














SUNTIDE’S LIGHT-ENDS RECOVERY SYSTEM 
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MOTOR GASOLINE 









































GAS GAS TO VAPOR RECOVERY 
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Payout in less than a year 





SUNTIDE BOOSTS LIGHT ENDS RECOVERY 


BY ERNEST DODD 


Because of its ability to increase the 
throughput of existing heat exchangers 
and condensers, Wolverine Trufin® Type 
S/T—the integrally finned tube—was 
used to tube many exchangers in Sun- 
tide Refining Company’s new light- 
ends-recovery system installed recently 
at Corpus Christi, Texas. Suntide is an 
affiliate of Sunray Mid-Continent Oil Co. 
To reduce installation costs, Suntide 
designed its new light-ends-recovery 
system so that it would take full advan- 
tage of existing facilities and equip- 
ment. Because of the increased effi- 
ciency achieved in recovery of light 
ends, Suntide expects payout to occur 
in less than a year. 


Installations such as this are made to 
order for Wolverine Trufin Type S/T. 
Since it is an extended surface tube, 
with fins extruded directly from the 
tube wall, Trufin Type S/T has approxi- 


mately 242 times more surface area 
than plain tube. Because of this it is 
possible to pack more heat transfer sur- 
face into a given area—-thus stepping 
up the capacity of existing equipment. 
Also of major importance is the fact 
that Trufin Type S/T is interchangeable 
in shell and tube heat exchangers and 
condensers with the prime surface tube 
it was designed to replace. In fact only 
standard tools and retubing techniques 
are required. 


Wolverine Trufin Type S/T is available 
in a wide range of sizes in copper and 
copper alloys, aluminum and steel. 
Next time you consider heat exchanger 
tube specify Wolverine Trufin Type S/T 
—realize the increased heat transfer 
performance this integrally finned tube 
makes possible. Write for complete in- 
formation. 


WOLVERINE TRUFIN® 
TYPE S/T 
IS ENGINEERED 
FOR THE JOB 


Wolverine Trufin Type S/T is specifi- 
cally engineered for use in shell and 
tube heat exchangers and condensers. 
The cutaway illustration, below, graphi- 
cally shows its unique, one-piece con- 
struction. Because of this, Trufin Type 
S/T gives constant performance over 
a longer period of time. Fins are un- 
affected by vibration, thermal shock or 
pressure variations. 









WALL THICKNESS 
AT PLAIN END SECTION 
APPROX TWO GAGES HEAVIER 

















EASY TO INSTALL 


Here’s proof (in the drawings below) 
that Trufin Type S/T rolls into headers 
as easily as does plain tube. Standard 
rolling-in methods only are necessary 
—there is no deviation from existing 
fabrication procedures. 


Wolverine Trufin Type S/T is the origi- 
nal, integrally finned condenser tube. 
It was developed and pioneered by 
Wolverine Tube. Over the years Wol- 
verine Tube has compiled a great deal 
of heat transfer information—particu- 
larly in the field of finned tube applica- 
tions. If you have a problem — don’t 
hesitate — ask for the assistance of a 
Wolverine Field Service Engineer. 
There is no obligation. 





Wolverine Trufin 
ype S/T 
Condenser Tubing 


Prime Surface 
Condenser Tubing 














WOLVERINE U-BENDS 
PROVIDE GREATER ECONOMY 
AND GREATER CONVENIENCE 


You can save time and money by specifying prefabricated Wolverine U-bend 
condenser tubes in either finned (Wolverine Trufin) or prime surface form. 
Wolverine bends these tubes to your specifications—ships them to you in 
the exact order of installation in disposable box-type pallets. Check the 
advantages listed above and then the next time you retube specify Wolverine 
U-bend condenser tubes. Write for complete information or talk to your 


Wolverine Sales Represen tative. 








From its years of experience in the heat 
transfer field Wolverine Tube has developed 
a condenser tube lineup designed to meet 
every need. Engineers can, for example, 
specify prime surface tube integrally 
finned (Wolverine Trufin) or duplex tubing 

. all in a wide range of sizes and alloys. 
Next time you specify heat exchanger tubing 
remember that Wolverine Tube can meet 
ALL your needs. 


1. PRIME SURFACE TUBE 
2. WOLVERINE TRUFIN TYPE S/T 
3. WOLVERINE TRUFIN TYPE W/H 
4. PRIME SURFACE DUPLEX TUBE 
5. WOLVERINE TRUFIN—DUPLEX 
6 
7 
8 
9 


WOLVERINE TRUFIN TYPE L/C 

WOLVERINE TRUFIN TYPE H/R 

WOLVERINE TRUFIN TYPE H/A 
. WOLVERINE TRUFIN TYPE I/L 


If you’re having trouble with heat transfer 
problems . . . such things as equipment design 
or alloy selection you can obtain expert help 
real fast. Just get in touch with one of Wol- 
verine Tube’s Technical Sales Representa- 
tives. They’re as close as your telephone and 
because of their specialized training are 
fully qualified to help you solve the most 
difficult problems. Call on them next time 
you need help. 





WOLVERINE TUBE 
CALUMET © WNCL.A. Inc. 


CALUMET @ HECLA, INC. 
CALUMET DIVISION 
URANIUM DIVISION 
GOODMAN LUMBER DIVISION 
WOLVERINE TUBE DIVISION 


bo Conode: 17232 Southfield Road 
CALUMET @ HECLA OF CANADA LIMITED 
Allen Park, Michigan 


WOLVERINE TUBE DIVISION 
CANADA VULCANIZER & EQUIPMENT CO. LTD. 
Manufacturers of Quality-Controiied Tubing and Extruded Aluminum Shapes 


UNIFIN TUBE DIVISION 
PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 
EXPORT DEPT. 13 E. 40TH STREET, NEW YORK 16, NEW YORK 


Wolverine Trufin is available in Canadathrough 


the Unifin Tube Division, London, Ontario. MADE IN US.A 


TO THE STANDARDS 
OF AME INDUSTRY 





~ How Can 0, Help You ? 


“COz applications are unlimited”... a broad statement, but literally 
true. New ways in which this most versatile of all gases is improving prod- 
ucts, cutting costs and saving time and labor are being developed almost 
daily. Some of the applications discussed here will be of direct, primary 
interest to you. Other uses, while perhaps not in your immediate specialty, 
may well be adaptable to your field. Check the box by each application 
on which you'd like detailed, technical data and mail this coupon. 


Your inquiry will receive prompt, professional attention from the 
chemical applications staff of the world’s largest producer of COs. 


C] » Economical, Efficient “Freeze- 
Drying” —Freeze-drying is used to dehydrate 
heat sensitive substances at low temperatures. 
In the processing of blood plasma and the 
manufacture of penicillin, streptomycin and 
other pharmaceuticals, dry ice or liquid CO, 
is used to freeze the item being dried. Also, 
during the drying stage, dry ice is used to 
condense the moisture as it is sublimed under 
vacuum. Capable of quickly attaining and 
maintaining the extreme low temperatures 
required, COz has the added advantage of 
requiring only a small capital outlay. 


C] » Precipitation of Carbonates — 


Carbon dioxide in its gaseous form is used to 


precipitate carbonates from water solutions. 
Ammonium bicarbonate and lead carbonate 
are examples. Bakeries and plastics manu- 
facturers are among the many users of 
ammonium bicarbonate. 


aa 

















e Simplifies Pulverizing of 
Materials With Low Melting Point— Many 
substances tend to melt or smear because of 
the heat generated in a milling process. DDT 
and vegetable fat flakes which are waxy and 
Teflon resin which is very tough and elastic 
are examples. In the low temperature pulver- 
izing process the ingredient is mixed with 
crushed dry ice or low pressure carbon 
dioxide liquid is injected directly into the 
ingredient. These methods effectively inhibit 
the melting or smearing, prevents plugging 
and reduces horse power requirements. Gase- 
ous carbon dioxide is also used to form an 
atmospheric “blanket” to effectively prevent 
fire during the grinding of flammable ma- 
terials. An example of this application is the 
grinding of phosphorus pentasulphide and 
flammable resin materials. 


CJ » Fireproof “Blanket” For Stored 
Phenol — Phenol is a toxic, corrosive, flam- 
mabie compound and is stored in an inert 
atmosphere under slight pressure to reduce 
vaporization, prevent oxidation and at the 
same time provide a non-flammable atmos- 
phere. Carbon dioxide is also used as a pres- 
sure medium in transferring liquid phenol. 


C] » Effective Inerting Agent—There 
are many times when an inert atmosphere is 
needed to prevent fire or explosion. Before 
welding a tank that has been used for the 
storage of flammable liquid, COz is used to 
inert the atmosphere in the tank so that weld- 
ing can be done with no danger of explosion. 
COz, acting as an effective atmospheric 
“blanket,” also prevents oxidation and 
“skinning” of paints and oils. 


SEND IN THIS COUPON FOR 
COMPLETE INFORMATION 


Check off the applications which interest you, fill 
in name and address, and mail the coupon to 
Liquid Carbonic for prompt information. You'll 
also receive a free copy of our Booklet, “Appli- 
cations Unlimited”, which covers dozens of other 
important uses of COz, 





[] Economical, Efficient 
“Freeze-Drying” 

(] Precipitation of Car- 
bonates 

(_] Simplifies Pulverizing 
of Materials With Low 


Dept.914 °* 


Name 


LIQUID CARBONIC 
DIVISION OF GENERAL DYNAMICS CORPORATION 
135 South LaSalle Street + 


Chicago 3, Illinois 
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LOOK TO TOLEDO for Progress 
in the World of Weighing 


Be i 


MULTI-SCAN FOR WEIGHING 
ITEMS IN MOTION 


For items moving on overhead 
tracks (hog carcasses, for ex- 
ample) Toledo Multi-Scan sys- 
tem provides accurate average 
weights without necessity of 
bringing the swaying carcasses 
to rest. Weight data is fed into 
remotely located adding or 
other office machines for list- 
ing and totalizing of weights. 
Identifying data may also be 
introduced through key input 
stations. 


AUTOMATIC 
BATCHING 
SYSTEMS 


*‘“Remocon” controls feature remote 
setting for fully automatic operation. 
Simple dial knob adjustments con- 
trol quantities of each ingredient, al- 
low precise duplication of batches. 
Extremely flexible — use with a sin- 
gle scale or multiple scale batching 
system. 
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PRODUCT TESTING AND CLASSIFYING 


This custom-engineered Toledo automat- 
ically tests and classifies large coil springs. 
It is one of many types of Toledos used for 
classifying a wide range of items — from 
small packages to large cartons and pro- 
duction parts—-in a variety of manu- 
facturing operations. 


AUTOMATIC 
BULK 
WEIGHING 


Toledos provide accu- 
rate, net weight listing 
and totals of bulk ma- 
terials going into truck 
or carload shipments. 
Weighing is automatic. 
A Toledo weight-con- 
trol console with auto- 
matic recording and 
totalizing unit may be 
remotely located for 
operating convenience. 


When you have a problem in weighing, testing 
counting, batching, sorting or weight data prox 
essing and you want the practical, economi 
cal answer it will pay you to check with 
Toledo. Toledo’s complete line of industrial 
scales provides today’s effective answer for 
wide range of needs; or. for special applications 
Toledo Scale engineers will work with you on 
modifications or completely custom-engineered 
units. Toledo’s huge reservoir of experience is 
your assurance of a practical, cost-saving solu 
tion. Let us help you. Write TOLEDO SCALE 
Division of Toledo Scale Corporation, Toledo 
12, Ohio 


WeE SHING SYSTEMS 


ELECTRONIC AND 
HYDRONIC SCALES 


Toledo Electronic Scale heads may 
be remotely located wherever con- 
venient, because there are no me- 
chanical connections. Toledo offers 
full electronic scales, also combina- 
tions with hydraulic or mechanical 
components to meet a wide range 
of requirements. For specific ap- 
plications, digital indication of 
parts counts may be provided 
electronically. 
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FOR WYETH’S PENICILLIN 
AND OTHER ANTIBIOTICS — 


UNIFORM DRYING 


in 50% 


SHORTER TIME 


WITH THE, 


eages PATTERSON 


OF ENOURING SATISFACTION : 


Two Patterson Conaform Vacuum Dryers at Wyeth Labora- 
tories meet highest standards of performance with strict product 
protection in drying penicillin and other valuable antibiotics. 
Replacing tray dryers, these modern units shorten drying time 
50%, prevent variations in moisture content, permit less han- 
dling of product and protect against atmospheric contamination. 
The result is a uniformly dried, free-flowing product of dependa- 
ble Wyeth quality—always. @ Write for details on your projected 
drying application. 


THE latterson FOUNDRY AND MACHINE COMPANY 


East Liverpool, Ohio 


THE Ftdterson FOUNDRY AND MACHINE COMPANY (Canada) LIMITED 


Toronto, Ontario 


@ A Subsidiary of Ferro Corporation @ 
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You NEVER have to remove 
a Hills-McCanna valve body! 


When Hills-McCanna Diaphragm Valves are in- 
stalled in a line they are as permanent as an elbow. 
The valve body is never removed from the line even 
for maintenance. Unions are not required. Ordinary 
tools are used to take the bonnet off and expose the 
diaphragm for quick replacement—a simple pro- 
cedure that virtually provides a new valve for an- 
other period of long service! 


NEW BOOKLET GIVES INSIDE 
STORY ON VALVE SELECTION... 


This helpful guide discusses primary 
considerations in selecting valves, 
shows engineering principles and 
benefits of the Hills-McCanna Dia- 
phragm Valve and applications. 
Write for your free copy today— 
“Diaphragm Valves for Every Type 
of Pipe.” 


ek 


HILLS-McCANNA COMPANY 
4568 W. Touhy Avenue, Chicago 46, Illinois 


Packless design of Hills-McCanna Diaphragm Valves 
assures good housekeeping, eliminates dripping, 
cleaning. There’s no leakage, no seats to grind. But 
simplified maintenance is only part of the Hills- 
McCanna story—get all the facts on pozitive flow 
control, valve bodies to match construction ma- 
terials of any pipe or pipe lining. Write for new 
booklet offer below. 


Alls - 
mc canna 
COLI LEIIAY 
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Emery 


WinmiGnein@o srYrsTsH mM 


BIN, TANK AND HOPPER EDITION 


No. 10 


Covering design, development and application data on Emery Weighing Systems for industrial applications. 


ANNOUNCING THE NEW WAY-PAC* LINE OF LOW-CAPACITY 
LOW-PRICE PACKAGED SYSTEMS FOR TANK WEIGHING 


SIMPLICITY OF SELECTION AND OPERATION 
IS KEY FEATURE OF SUPPLEMENTARY LINE 


Fic. 1 TYPE AcC-1 
COMPRESSION. 


FIG. 2 TYPE AC-1 
BALL’’ CELL. 


FIG. 3 TYPE AD-1 
OYNAMOMETER. 
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FIG. 4 TYPE AT+3 
CELL TENSION. 
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MEASURES 


CHEMICAL ENGINEERING—October 20, 


CELL 


**ROLLING- 


CELL 


FIG. 


CELL TENSION. 


The WAY-PAC, a new line of Emery low-capacity, 
low price packaged hydraulic tank weighing systems, 
designed specifically for the 0 to 1000 Ib. range, is 
now being offered to the process industries. 

The accuracy of the WAY-PAC cells is % of 1% of 
range. This extreme accuracy depends upon two 
significant design features . . . a moulded rubber 
diaphragm which maintains a constant acting area 
and a rolling ball assembly which performs the dual 
function of practically eliminating friction in the 
“piston-cylinder” assembly as well as preventing de- 
leterious pinching of the diaphragm in the event of 
cross loading. 

Five different cell types are available in the WAY- 
PAC line, each designed to perform with typical Emery 
excellence under different sets of operating conditions. 
(See Figs. 1 to 5). 

The cells are manufactured of aluminum and a top 
grade bar stock steel to eliminate any possible leak- 
age of the film of oil sealed in the diaphragm. 

Unique design features, coupled with the ultimate 
in manufacturing craftsmanship, have produced in 
the WAY-PAC line equipment capable of long service 
life with extreme accuracy under the most rigorous 
conditions. 

A complete line of related equipment is available 
including: tank pivots, strut assemblies, indicators and 
recorders. Although controlling and printing equip- 
ment can be supplied with and can be operated from 
the WAY-PAC cells, it is desirable that our engineers 
know the details of the installation in order to make 
a recommendation. “Serteeneh 





Exclusive “Rolling Ball” 
Head Available in 
WAY-PAC LINE 


We; ined 
CLLR deunge teees 
SZ po cross- 
wise movement 
of the tank, bin, 
hopper or struc- 

, ture being 
weighed, we 
have incorporat- 





<nces SsEC- 
**ROLLING- 


FIG. 6 
TION OF 
BALL"’ CELL. 


sive Emery “rolling bent” head. 


In essence, the WAY-PAC “rolling 
ball” head consists of three 42" dia- 
meter stainless steel balls wife into 
the top platen of the cell, riding top 
ond bottom on hardened steel plates. 
(See Fig. 6). In operation, any cross- 
wise movement, such as that incurred 
in the expansion and contraction of 
the structure being weighed, rides on 
the stcinless steel balls and is trans- 
mitted through them to the diaphragm. 


Load cells which do not take ex- 
pension and contraction into consid- 
eration are not properly designed and 
cannot compare with the AY-PAC. 











Moulded Rubber Diaphragm 


Gives Constant Acting Area 
The moulded rub- 

= ber diaphragm used 
,'“ in the WAY-PAC 

cells possesses a 

fz unique “rolling ac- 

* tion” which im- 

arts constant act- 

= in area to the 

i as cell. This “rolling 
CONSTRUCTION con TINA ton ction” is ilfus- 


FIG. 7 trated in Fig. 7 


Because of this constant ys action”, 
the Emery WAY-PAC load cell is ex- 
tremely and consistently accurate. 


b— PISTON AREA -— 
' 


TYPE AU-! 











NEW WAY-PAC 
BULLETIN 582 
AVAILABLE FOR 
DISTRIBUTION 


Our new Bulletin 582 which 
describes in detail the Emery 
WAY - PAC 
line and pro- 
vides an 
€as y-to-use 
method of 
figuring your 
system costs 
is now off 
the press. 

Send for 
your copy ¢ 
right away. 
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Kathabar*systems kill micro-organisms and hold 





rooms at specific low bacteria and mold levels! 








Because bacteria are killed by the 
chemical absorbent in a Kathabar sys- 
tem, it was long suspected that air 
passed through this system should be 
relatively free of bacteria. Proof of this 
theory would be of vital importance 
wherever airborne organisms contami- 
nate humans or products. 

To check this hunch, Surface asked 
a university research staff to conduct 
a series of exhaustive tests. 


research proof 


The conclusion of the research staff 
is that 97% of all micro-organisms 
(both pathogenic and non-pathogenic) 
are removed from air which passes 
through a standard Kathabar unit. 

More tests are being continued in 
several industries with varying condi- 
tions. Current research results indicate 
that air purification—long desired by 
many industries and institutions—can 
be as feasible and simple as purifica- 
tion of drinking water. 











lop. 


what does it mean? 


The system’s advantages for hospi- 
tals show the significance of these find- 
ings. It provides the first continuous 
source of pure air. A Kathabar system 
will deliver to operating rooms air 
with not to exceed 5 organisms per 10 
cubic feet (measured by the All-Glass 
Impinger method); provided the air 
supply contains 100 or less organisms 
per 10 cubic feet. This will maintain 
an operating room, with normal occu- 
pancy, at 10 organisms or less per 10 
cubic feet—1/10 the normal level 
found by actual readings in hospitals. 

The liquid sorbent is not affected by 
the organisms it kills. It is equally ef- 
fective with any volume of air you re- 
quire for your space or process. 

The system also provides practical, 
year-round humidity control. It will 
humidify in the winter; dehumidify in 
the summer. 

When possible it permits recircula- 
tion of air for operating, delivery, 
cystoscopic, and fracture rooms. Elimi- 
nating the need for all fresh air reduces 
both the first cost and operating cost 
of a Kathabar air conditioning system. 


benefits for other industries 


Hospitals, of course, are not alone 
in their need for continuous pure air. 
Direct and immediate benefits can be 
realized in other fields, too, such as 
foods, pharmaceuticals, beverages, clin- 
ics, laboratories, and public buildings. 

Even where pure air is not a primary 
factor, it is an important added benefit. 
Examples are drying operations, stor- 
age, testing, comfort applications. 


who uses Kathabar systems 


Kathabar systems make profits out 
of air for these industries: 


Atomic Energy 
Breweries 
Cake Mix 
Candy 
Cellophane 
Cellulose 
Cereals 
Chemicals 
Coffee 
Comfort 
Compressors 
Cookies 
Electronics 
Explosives 
Film 
Foundries 
Gelatin 
Glass 

Glue 

Gum 
Hospitals 
Hotels 
Lacquer 
Lenses 


Machining 
Matches 
Marine 

Meat 

Offices 
Ordnance 
Paper 
Pharmaceuticals 
Plastics 
Printing 
Rockets 
Rubber 
Shellac 

Sugar 
Sanitaryware 
Testing 
Textiles 
Transformers 
Transistors 
Vacuum Tubes 
Varnish 
Waterworks 
Wire 

Yeast 


how they use Kathabar systems 


Many of these industries are now 
discovering the benefits of air sterili- 
zation by Kathabar systems. Others use 
them to (1) maintain spaces at 80 F 
and 55% RH or lower; (2) obtain con- 
tinuous air at sub-freezing dry bulbs and 
dew points; (3) eliminate condensation: 
and (4) improve drying processes. 


send description of your problem 


Air Conditioning and Drying Division 
SURFACE COMBUSTION CORPORATION 
2380 Dorr Street Toledo 1, Ohio 


Kathabar systems by 


October 20, 1958—-CuEemicaL ENGINEERING 















Now you can get the famous advantages of 


ROCKWOOD Ball Valves—IN STAINLESS STEEL— 










Rockwood’s new ‘‘316”’ Ball Valve 
gives you positive sealing over a wide 
range of pressures. A simple design 
utilizing a Teflon ball seat and spring 
assures you of low pressure sealing 
(spring behind ball forces ball against 
the seat) and high pressure sealing 
(pressure supplements spring for 
pressure-tight seal). Friction loss and 
turbulence are also greatly reduced 
because of the ‘‘316’s” straight full 
round flow passage. Features like 
these have made Rockwood the most 
dependable name in Ball Valves. 

The new Rockwood “316” comes 
with various types of seats, remote 
air-operation of wanted sizes, 3” 
through 2” screwed ends, 3”, 4”, 6” 
and 8” flanged ends. 600 W.O.G. 
minus 100°F to 400°F. And it’s just 
one of a complete line of Rockwood 
Valves and Unions. 

Write for Rockwood’s new catalog 
— the inside story of Rockwood Ball 
Valves is worth knowing. Tested and 
listed by Underwriters’ Laboratories, 
Inc. Distributors in all principal in- 
dustrial areas. 


ROCKWOOD 
BALL VALVES 







99 








8-WAY 
POSITION HANDLE 


TEFLON* SEAT 
AND SEALS 


FULL 
ROUND FLOW 











Y% TURN OPENS 
AND CLOSES 
















LOW PRESSURE SEALING 
INSURED BY FLOATING 
BALL AND SPRING 

















RESISTS CORROSION 
THROUGHOUT 
THE VALVE 






























SPECIAL DESIGN 
FEATURE PREVENTS 
GALLING OF 
STAINLESS STEEL 
















*DuPont Reg. T.M. 














Send me your new Rockwood Full-Flow Ball Valves Catalog No. 57. 
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ROCKWOOD SPRINKLER COMPANY 


1064 Harlow Street, Worcester 5, Massachusetts 
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in bulk handling... 





offers GREATEST 
transportation flexibility 


*K Tote, a complete, mechanical, automatic 
bulk handling system, is based on metal 
bins (aluminum, stainless or carbon steel, 
monel, or magnesium) plus filling and dis- 
charging equipment. Here is how it fits 
any transportation situation: 


VERED HOPPER CAR 





AIRSLIDE OR GRAVITY DISCHARGE 
i BUCKET ELEVATOR 


BULK 


0 ER B SCREW CONVEYOR TO ELEVATOR =o 





SCREW CONVEYOR TO BINS "> PRESSURE CUT 
{ ort SWITCH 


Wisuioe cated TWIST LOCK 
FILLING ADAPTOR 


























CARS 


Tote System can be adapted readily to the use 
of bulk covered hopper cars, of the gravity dis- 
charge or Airslide type, when these are furnished 
free by the shipper or by the railroad. 


The drawing above shows how quickly and 
easily mechanical or pneumatic car unloading and 
Tote filling equipment moves the contents of the 
car into Tote Bins. The Bins can then be weighed 
and placed in your warehouse. (Only with Tote 


CONTAINER CARS 


This special railroad car carries 26 Bins which 
can be filled by your supplier while still on the 
car. At your plant or team track, one man with 
a fork lift can unload the car in 35 minutes. A 
mileage allowance of 3.7 cents is paid for every 
mile this car travels. 


can you weigh your incoming material as a 
check against your supplier’s invoice and also for 
inventory purposes.) 


One man can handle the entire operation — un- 
loading the car, filling, weighing, warehousing the 
Bins, and moving previously filled Bins from 
warehouse to discharge stations. In many instal- 
lations, 100,000 pounds of material are being 
moved through the complete cycle in less than 
four hours by one man. 


TRUCKS 


If bulk hopper trucks are employed, they can be 
unloaded into Tote Bins by the same method 
used to unload rail hopper cars, Or up to 16 Tote 
Bins, depending on weight restrictions, can be 
carried on conventional trucks and trailers. 


Why not let our engineers survey your plant at no obligation? 
Meanwhile, write for new catalog containing complete details 


aes TOTE SYSTEM, INC. 


Tote System 
Reg. U.S. Pat. Off. 600 SO. 7TH 


BEATRICE, NEBRASKA 
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MORE WATER 


can flow through the NEW Layne 134 shutter screen 
WHY? Increased inlet area! 


Here’s a screen that is even more efficient 
... has greater strength than the long-last- 
ing Layne 96 shutter screen that made 
Layne water wells famous. 


This new development of Layne creative 
research is used only in Layne water well 
installations, and available exclusively 
through Layne Associate Companies. 


Contact your nearest Layne Associate 
Company for complete details. 


LAYNE & BOWLER, INC. MEMPHIS 


General Offices and Factory 
Memphis 8, Tenn. 


bine, Layne Associate Companies 


® DV, oe throughout the world. 
each WATER WELLS 
VERTICAL TURBINE PUMPS * WATER TREATMENT 





LOW VOLTAGE 


Overhead view of 45,000 amp a-c bus feeding bank of graphitizing furnaces at Stackpole 
Carbon Company. Bus is interleaved to reduce reactance drop. Insulation is Transite. 


FIRST-CLASS AVENUES FOR YOUR AMPERES 


R&IE’s broad experience in low voltage bus design and fabrication—for electrochemical and 
electrothermal processes—means high current distribution systems that are easier to install, longer 
lasting, and trouble-free. And, by supplying a fully detailed set of assembly and installation drawings 
with each system, R&IE assures simpler, lower-cost future expansion. 


Experienced R&IE bus design engineers are available to join in 
your early planning. Their knowledge can help reduce costs... 
improve system performance. They will determine the most suit- 
able materials, protective finishes, bus size and configuration. 
Later they will provide sound solutions to design problems such 
as bus support spacing for maximum short circuit protection, 
provision for structural misalignment, and proper application 
of disconnecting switches. 


be 2 


Skilled workmen, using specialized machinery, produce bus 
components accurately and efficiently, assuring low production 
costs and fast, trial-and-error-free installation. R&IE shop per- 
sonnel are thoroughly familiar with the fabrication of aluminum 
and copper. And they have at their disposal a full range of 
specially adapted tools and machinery for highly accurate cutting, 
punching, forming, welding and assembling bus, disconnecting 
switches and flexible bus connectors. 


For complete information about R&IE’s low voltage bus design and fabrication service, write for Bulletin 
1220C, or contact your nearby I-T-E sales office. In Canada: Eastern Power Devices Ltd., Port Credit, Ont. 


B | 


I-T-E CIRCUIT BREAKER COMPANY 
R&IE EQUIPMENT DIVISION * GREENSBURG, PA. 
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ESSO LAKTANE zksvp 


Here’s an unusual solvent in search of further uses. Wherever you need a high-solvency, 
fast-drying solvent with controlled evaporation, a “clean” odor, low residue, and reason- 
able price, we suggest that Esso Laktane may well be able to cut your costs and improve 
the results. A product of Esso Research, it is already the proven quality-leader in 
rotogravure printing and in the lacquer industry. But we think you’ll be interested in its 
uses in producing neoprene rubber products and vinyl organosols, among many other 
potential uses. With uniform quality and immediate availability as well as low cost, 
you'll find that you are indeed answering an invitation to higher profits. Esso Standard 
Oil Company, Inc., 15 West 51st Street, New York 19, New York. PETROLEUM SOLVENTS 
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You need 14 pounds of talc to 
equal the absorption of 


1 pound of MICRO-CEL 


@ No matter what your absorption problems 
may be, chances are you'll find the answer in 
Micro-Cel—Johns-Manville’s new line of syn- 
thetic calcium silicates. 

Pound for pound, Micro-Cel gives you far 
more absorption than common fillers like talc 
and clay ... even outperforms products like 
silica gels selling for as much as 10 times Micro- 
Cel’s delivered cost of 8¢ to 10¢ per pound. 

Dollar for dollar, Micro-Cel’s high absorption 
also wins out over both low cost and high cost 
fillers. Only 28¢ worth of Micro-Cel will convert 
a full gallon of liquid to a dry free-flowing 
powder. As little as 12¢ worth provides ultimate 
absorption of a gallon of water. 

Industry is putting these properties of Micro- 
Cel to work in several types of applications: as an 


OT Tem elel lite me) | 


MICRO-CEL 


absorbs as much 
TT k-t-t-1e Me) | r- 1] 

these weights of 
other fillers... | 








SYNTHETIC 
CALCIUM 
SILICATES 


absorptive carrier to convert a liquid to a dry 
free-flowing powder; as a means of drying semi- 
solids to desired degree; to disperse liquids uni- 
formly in a dry compound; to absorb moisture 
and reduce drying costs; to control liquid viscosity 
up to a paste or semi-solid; to assure good free 
flow properties of deliquescent crystals or powders. 
Micro-Cel, the powder that flows like a liquid 
is a new line of inert synthetic calcium silicates 
produced by combining lime with diatomaceous 
silica under carefully controlled conditions. In 
addition to high absorption, it provides particle 
size as small as .02 micron and bulking action 
up to a full cubic foot for every three pounds. 
For further information, samples and techni- 
cal assistance, write to Johns-Manville, Box 14, 
N.Y. 16, N. Y. In Canada, Port Credit, Ontario. 








JOHNS-MANVILLE 


Micro-Cel is a product of the Celite Division 
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is your future on paper now’? 


YOUR FUTURE BEGINS with 
an are and a line, with dimensions 
and specifications. How your future 
extends from these plans on paper de- 
pends largely on the skills and facilities 
of the men who build from these 
masterful markings. 

One thing is sure. For your petro- 
chemical processing equipment, you 
can depend on the skills and facilities 
of Bros Incorporated—-steel plate fab- 
ricators for the nation since 1882. 

Fractionating towers, pressure ves- 
sels, autoclaves, stacks and storage 
tanks—-these are some of the special 
fabrications of large and small capac- 
ities that Bros builds. All in a long 
tradition of exact conformance to 
prints and specifications. 

And, if you need expert assistance 
in the planning and design of your 
process equipment, the Bros team of 


350 engineers, designers and specialists 
in steel plate fabrication are yours 
to command. 

Bros has modern shop facilities for 
welding and working steel plate up 
to 2” thick. Fabrications conform to 
all accepted code requirements. X-ray 
eee annealing facilities, too, are avail- 
able. 

When required, skilled Bros field 
crews go where needed to erect units 
too large for such limiting conditions 
as shop and shipping clearances. 

Today more and more industries 
are looking to Bros for their steel plate 
fabrication needs. So if your future 
is on paper, now is the time to bring 
Bros into the picture. 

Bros also manufactures package 
and field erected boilers and stokers 
to supply all your steam generation 
requirements. 


Call your Bros sales engineer today! 


BROS Incorporated 


General Sales Division 


1057 TENTH AVE. S.E. * MINNEAPOLIS 14, MINNESOTA 


PACKAGE 


——— | 


AUTOCLAVES 


BOILERS 
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BROS NATIONAL DEALERS 


BIRMINGHAM—Palmer & Lawrence 
BISMARCK—Lignite Combustion 

Engineering Corp. 

CHICAGO—D. H. Skeen and Company 
DALLAS—Mechanical Specialty Co. 
DENVER—The Lucas Engrg. Co. 
DETROIT—Wayne Boiler & Equip. Co. 
DULUTH—Williams-Swanson Co. 
GRAND RAPIDS, MICH.— 

Clay C. Zuiderhoek 
INDIANAPOLIS—Young-Streeter Co. 
KANSAS CITY, MO.— 

D. E. Maskill Co. 

LOS ANGELES—Frank M. Beeson 
LOUVISVILLE—H. E. Townsend 
LYNCHBURG, VA.— 

The Campbell King Co. 
NASHVILLE—Power Specialty Co. 
NORWOOD, N. J.— 

Eastern Power Equip. Corp. 
OMAHA—Pioneer Pipe & Supply Co. 
RIPON, WIS.—Yates Equip. & 

Supply Co. 

ROCHESTER, N. Y.—Automatic 

Combustion Equip. Co. 

SALT LAKE CITY--James J. Burke Co. 
SEATTLE—Superior Engineering Co. 
TULSA—Bagwell Company 





FRACTIONATING 
TOWERS 


STORAGE 
TANKS 





pipe coils are old fashioned... 


modern 


pLATECOIL, 


cuts heating and 


cooling costs 


low installation and 
maintenance costs 
greater heat transfer efficiency 
lower space requirements 

Write for free Bulletin P-61 “HOW TO CUT 


HEAT TRANSFER COSTS WITH PLATECOIL” 
for complete information. 











SHELL CHEMICAL 
uses PLATECOIL® in 


synthetic rubber reactors 


Stainless steel PLATECOIL units remove 
heat liberated in synthetic rubber polymeriza- 
tion reaction at the Torrance, California plant 
of Shell Chemical Corporation. 

High efficiency, low cost per unit surface, ease 
of cleaning and improved agitation are cited 
as benefits obtained through use of PLATE- 
COIL in this application. 

The PLATECOIL units were fabricated into 
vertical banks which appear in the photo 
taken looking down into the reactor. The 
other photo shows the top of the reactor with 
PLATECOIL units in the foreground before 
installation. 

Tranter PLATECOIL ae 
units are available in a ) 
variety of metals and fin- 
ishes, in factory fabri- 
cated banks and in styles 
rolled to specified diame- 
ters to conform with the 
curvature of tanks or vats. 







































































TRANTER MAN CTURING INC. 
LANSING 9, | J micnioan 





COLATECOIL 


DIVISION 
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The new 


feted gel-jfelamiliag 
everyone 

is talking 
about! 


FOR 
STEEL 


Here is an authoritative film that answers many questions 
on the theory of corrosion and demonstrates methods 
by which it is controlled. Presented in color and sound, it 
ranges from the formation of anodes and cathodes 










through the use of galvanizing, inhibitors, metallizing, 
cathodic protection, alloys and protective coatings. 

You will see how many corrosion problems in industries 
such as yours are being solved by Dimetcote, a 





one-coat zinc silicate protective coating. 

This film will be well worth 19 minutes of your time. 
To arrange a showing for you and your associates, or to 
learn when it will be shown in your area, contact 

any of the Amercoat offices listed below. 










Ae eT 


wal ea Sa . 


Ake - 


te i 
oo wal 


i. et a aed 





We. wines 4 


Cy Se Bs: 












(- 


fofol- 1 -10)-7 balel. | 











Dept. AJ + 4809 Firestone Boulevard 
South Gate, California 





@ 921 Pitner Avenue « Evanston, Illinois 

® 2404 Dennis Street + Jacksonville, Florida 
®@ 360 Carnegie Avenue « Kenilworth, New Jersey 
® 6530 Supply Row + Houston, Texas 
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LIFETIME PROTECTION 








Typical audience reactions: 
Bishop, Tex.—“Planning fair-sized 
test after seeing this film.” 
Louisville, Ky.—“Answers many 
questions. Second showing arranged.” 
Cincinnati, Ohio —“Key personnel 
evidenced considerable interest.” 
Netherlands Antilles —“Both shows 
led to 45-minute discussions.” 
Fairport, Ohio—“Very interesting. 
Will try methods shown.” 

Las Piedras, Venezuela—“Putting 
ideas to work in near future.” 
Bartlesville, Okla.—“Viewed by 
42 key men from five divisions.” 


Answers these and other 
questions: 

What produces electrolytic corrosion? 
What factors favor hot-dip 
galvanizing? 

How important is surface preparation? 
Can a coating survive a tank fire? 
Can rust in tankers be controlled? 
Can a coating offer cathodic 
protection? 

What are the corrosion problems 

on offshore rigs? 

What are the advantages of 

zinc silicate? 

How can chemical plants 

cut painting costs? 























One of two Permutit Automatic Valveless Water 
Filters at O. M. Scott & Sons Co. Chemical Prod- 
ucts Plant, Marysville, Ohio. Each filter is 7’ diam. 
and rated at 116 gpm. The complete Periautit 
water-treatment system was engineered by H. A. 
Williams and Associates, Columbus, Ohio. 


“No maintenance or operating 
expense with our 
PERMUTIT Valveless Filters” 


@ These filters have been operating 
continuously for over a year and a half 
. . . supplying water for process, boiler 
feed and drinking. They follow a 
Permutit Precipitator that treats raw 
well water with lime, soda ash and 
coagulants. Either filter can handle full 
feed rate during inspection or repairs 
on the other. 











@ Here’s how Glenn L. Moll, Scott’s 
Service Manager, puts it: “Our Per- 
mutit Automatic Valveless Filters are 
operating very satisfactorily. The filter- 
bed and underdrain system stay clean 
with no evidence of blow holes or sift- 
ing of filter media to the underdrain 
system. We now inspect them only 
twice a year.” 


@ The Valveless Filter is completely 
automatic—yet costs up to 45% less 
than conventional automatic gravity 
filters because it uses no expensive 
valves, flow controllers, pumps or hy- 
draulic or pneumatic control systems. 


Send for descriptive bulletin. Address: 
The Permutit Company, Dept. CE-10, 
50 West 44th Street, New York 36, N.Y. 
or Permutit Company of Canada, Ltd., 
Toronto 1, Ontario. 


PERMUTIT. 


rhymes with “compute it” 
A DIVISION OF PFAUDLER PERMUTIT INC. 
Water Conditioning 
lon Exchange * Industrial Waste Treatment 
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Coppedge Named President 
of National Distillers 


Bierwirth Elected ‘Chairman 


John E. Bierwirth, president of National 
Distillers and Chemical Corporation since 
1949, has been elected chairman of the board, 
and Roy F. Coppedge, Jr., 43, an executive 
vice-president since May, 1957, has been 
elected president. The office of chairman has 
been vacant since 1953. 

In their new posts, Mr. Bierwirth and Mr. 
Coppedge will guide company policy and 
direct operations. The move was made to pro- 
vide a broader executive base for the com- 
pany’s growing, diversified business. Net sales 
in 1957 were $539 million as against $470 


million in 1952. Industrial chemicals, petro- | 


chemicals and special metals currently account 
for more than 40% of total operating profits. 
Total investments in these areas now exceed 
$190 million. 





John E, Bierwirth Roy F. Coppedge, Jr. 


Unique Brake Throttles 
Flow of Sodium Coolant 


Engineers working on the Sodium Reactor 
Experiment (SRE) at Santa Susana, Cal. have 
brought a unique solution to the problem of 
reducing flow of liquid sodium coolant while 
minimizing thermal stresses on the sodium 
piping and heat exchanger systems. Flow re- 
duction is sometimes necessary to control rate 
of temperature change in the reactor core. 

Two eddy current brakes — one on the 
secondary, nonradioactive sodium loop, and 
the other on the outlet side of the primary 
loop — straddle the coolant pipes and throttle 
sodium flow from 1,200 gpm to 12 gpm in two 
seconds. Thermal stresses on the system are 
kept well below any damaging level using this 
braking method. 








Attention: Users of 


Tax-Free Alcohol 


The Revenue Ruling covering storage of 
tax-free alcohol has been expanded for 
purposes of clarification. The regulation 
previously stated only that a storeroom 
which can be securely locked must be pro- 
vided, of sufficient capacity and substantial 
construction. 

The expanded ruling—No. 58-207—adds 
that these storerooms may also be used for 
other supplies, provided they are separated 
from the alcohol, and provided their pres- 
ence does not interfere with the proper 
accounting and safety of the alcohol. 




















Automation Takes Over 
Communications at U.S.I.; 
Speeds Chemicals to Customers 


Unique New Teletype System for Communications and Electronic 
Data Processing Links 40 Locations Via 7,500 Miles of Wire. 
Sales and Plant Personnel Freed of Paper Work. 


Taking a cue from the automatic operations of its many chemical and petro- 





Ion Exchange Resins Act 
As Catalysts in Acetone 
Cyanohydrin Production 


Acetone cyanohydrin can now be made 
experimentally by reacting acetone with hy- 
drogen cyanide in the presence of anionic 
ion-exchange resins. These resins perform 
effectively as heterogeneous catalysts for the 
reaction, research workers have discovered. 


However, a way must be found to prolong 
their process life before the transition to a 
successful commercial operation can be made. 
A two-stage continuous flow reactor has already 
been developed in anticipation of a rapid solu- 
tion to the problem. It employs a feed of 
acetone and hydrogen cyanide in the mole 
ratio of 5:1. At 25°C, 99% conversion is 
achieved. This feed ratio is required to prevent 
swelling of the resin, moderate the evolution 
of heat, and displace the equilibrium in favor 
of acetone cyanohydrin. 

The principal use of acetone cyanohydrin 
is for the preparation of alpha-methacrylic 
acid and its esters which are polymerized to 
form methacrylate resins. 


Phosphoric Acid Shows 
Promise as Soil Stabilizer 


Recent studies have revealed that 1-10% 
by weight of phosphoric acid stabilizes the 
fine-grained soils which must frequently be 
used as foundations for roads, dams and air- 
strips, and improves the ability of these soils 
to bear loads. Until these studies were made. 
no really satisfactory means had been found 
for solidifying fine-grained soils, which have 
strength when dry but not when wet. 

Phosphoric acid seems to act by forming 
an insoluble phosphate glass from particles of 
alumina and silica in the soil. It can be 
employed in low concentrations, costs little, 
works fairly rapidly. Soils cured for a few 
hours under humid conditions achieve high 
strengths after several days, and very high 
strengths after a few weeks. 

Depending on the initial water content of 
the soil being treated, it may be necessary to 
add small amounts of other materials such as 
fluosilicates for faster cure and maximum 
wet strength of the stabilized soil. 








| chemical plants, U.S.I. has recently extended automation to the clerical side of 


its business with a tailor-made teletype and 

data processing system designed primarily to 

accelerate delivery of chemicals to U.S.I. cus- 

tomers. Specifically. it does these jobs: 

* Completes order processing and invoicing 
with a single typing. 

* Is instrumental in production scheduling. 

* Compiles sales, order and production sta- 
tistics, 

¢ Provides statistics for budget and inventory 
control. 

¢ Handles administrative messages. 


U.S.L’s new teletype setup interconnects 40 
plants, shipping points, sales offices and com- 
pany headquarters in a 7,500-mile network 
among 27 cities. It is integrated with standard 
punched-tape coding and programming equip- 
ment, that allows immediate reproduction of 
an original message anywhere along the line. 
It also acts as an integral part of an electronic 
data processing operation which makes infor- 
mation currently and simultaneously available 
to management, sales, production, research, 
credit, traffic, accounting. 

One Typing Completes Order Handling 

Here’s how it works. Say an order for 
ethanol is placed in Chicago. An order form 
is made up at the sales office. In this opera- 
tion a tape is produced which transmits 
complete information to the shipping point at 
Tuscola via teletype. Here the tape automat- 
ically produces combination shipping papers 
and the invoice. At the same time, the 
information in condensed form is sent to 
New York and converted to 
punched cards for data proc- x> 
essing. 








Girls at a U.S.I. sales office producing trans- 
mittal tapes for orders. Most information is 
transferred automatically to the tapes from 
repetitive data tapes and cards. 
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CONTINUED Automation 


This new automation is proving invaluable 
to company and customers alike. When a 
customer needs some special product or rush 
service, the U.S.I. salesman, relieved of detail 


by the automated communications system, is | 


free to set an all-out effort in motion to deliver 
what the customer needs when it’s needed. 


| a 


Switching center at Cincinnati. Here order and 
message tapes are received from sales offices 
for redirection to New York headquarters and 
shipping points throughout the country. 


Esters of Alkyl Aryl 
Phosphoric Acid Cut 
Static on Polyethylene 


Polyethylene articles with a greatly reduced 
tendency to accumulate electrostatic charges 
can be made by incorporating certain esters of 
alkyl] aryl phosphoric acid, according to the 
claims in a recent British patent. In addition, 
on polyethylene film and sheeting, these esters 
are said to reduce static without increasing 
slip or wettability, as do certain nonionic sur- 
factants used for the purpose. They do not 
affect the flexibility, water and chemical re- 
sistance, strength or heat-sealability of the 
resin in any way, it is asserted. 

The ester is uniformly distributed on the 
surface of the polyethylene in one of two 
ways. It may be thinly coated onto the surface 
of the finished article from solution in a vola- 
tile solvent, in the amount of 5 to 100 mg/sgq. 





Fuse! Oj!, Ethyl Acetate, 
DIATOL®, Diethyl Oxalate, 
Acetoacet-Ortho-Chloranilide, 
acetate, Ethyl Benzoylacetate, Ethyl 
Sedium Oxalacetate, Sodium Ethylate, 
Acid, Urethan U.S.P. 
Acid, 2-Ethy! Heptanoic Acid. 


Ethyl Ether, 


Riboflavin USP, Intermediates. 


Alcohols: Ethyl! (pure and all denatured formulas); Proprietary Denotured 
Alcohol Solvents SOLOX®@, FILMEX®, ANSOL@® M, ANSOL PR. 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Normal Buty! Acetate, 
Acetone, 
Acetoacet-Ortho-Toluidide, 
Chloroformate, 
ISOSEBACIC® Acid, Sebacic 
(Ethy! Carbamate), Riboflavin U.S.P., Pelargonic 


Pharmaceutical Products: DL -Methionine, N-Acety!-DL-Methionine, Urethan USP, 


yd. of surface; or it may be incorporated into 
the granular resin by milling before fabrica- 
tion, in the amount of 0.05 to 0.25% by weight. 

The resulting articles exhibit little or no 
static, even after prolonged application of 
friction, according to the patent, and can be 
surface-treated by usual methods for better 
bonding with printing inks. 





** Atoms-for-Peace”’ Show 
Great Success at Geneva 


Mallory-Sharon Among Exhibitors 


The U.S. Atomic Energy Commission and 
50 U.S. industrial firms participated in the 
commercial exhibition held September 1-14 at 
the Palais Des Expositions, Geneva, Switzer- 
land in conjunction with the second United 
Nations International Atoms for Peace Con- 
ference. 

Focal point of the American section of the 
exhibition was a full-scale model of the core 
of a 150,000 KW atomic’ power plant. A 
rotunda surrounding the model contained an 
information center and displays telling the 
overall story of the U.S. atomic industry. On 
either side of the rotunda were the exhibits of 
the 50 participating U.S. companies. 

Objectives of the American exhibition were 
twofold: First, to demonstrate that U.S. in- 
dustry and government are working co-opera- 
tively in the field of atomic energy. Second, 
to show that in the U.S. atomic energy is a 
practical reality. 

Highlights of the American section were two 
“live” atomic reactors of the research and 
training type; a completely equipped, mobile 
radioisotope laboratory; the showing of atomic 
energy films; a display of U.S, technical pub- 
lications; and a new “master slave” robot. 

Mallory-Sharon Metals Corporation, Niles, 
Ohio — world’s largest integrated producer of 
reactive metals — was one of the principal 
exhibitors at the show. The company, owned 
| one-third by U.S.L.’s parent company National 
| Distillers and Chemical Corp., devoted its dis- 
| play to zirconium for structural and cladding 
purposes in thermal reactors and to hafnium 
for control reds. 








PEOQORUL IS OF U. 


Caustic Soda, 


Diethy! Carbonate, 
Acetoacetanilide, 

Ethy! Aceto- 
Ethylene, Ethyl 


oxidant), 


Mixes, U.S.1. 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 

Chlorine, 

Sulfite, Sodium Sulfate. 


PETROTHENE® Polyethylene Resins 


Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
Calcium Pantothencte, 
Special Liquid CURBAY, VACATONE®, Menadione (Vitamin K;), 
DL-Methionine, MOREA® Premix, Niacin USP, Riboflavin Products, Special 
Permadry, Vitamin By, Feed Supplements, 
Vitamin E Products, Vitamin E and BHT Products. 
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Information about manufacturers of these 
items may be obtained by writing U.S. 


TECHNICAL DEVELOPMENTS 














Ethanol as a nutrient for cattle, dairy animals 
and sheep is discussed in a 4-page reprint now 
available. The alcohol is reported to accelerate 
rumen microflora metabolism, increasing protein 
synthesis and ce.lulose digestion. No. 1400 


Diethylene glycol dimethyl ether described in 
new technical bulletin as anhydrous reaction 
medium for organometallic reactions, solvent for 
inorganic salts, and for use in synthesis of organ- 
oboranes and boron-nitrogen polymers. No, 1401 


Technical reports made on polyethylene from 
1929 to 1957, and now available from the Office 
of Technical Services of the Dept. of Commerce, 
are all listed in a 4page catalog available from 
Govt. Printing Office for 10¢. No. 1402 


Copper complex fungicide now offered in pilot 
plant quantities may also serve as rodenticide. 
Field tests indicate effectiveness on wide variety 
of harmful organisms in concentrations between 
0.005 and 0.05 per cent. No. 1403 


Corrosion-resistant metallic filters for fuels. and 
other compounds such as hydrogen peroxide, 
hydrazine, ethylene oxide and liquid oxygen can 
now be obtained. Wide range of flow rates and 
mesh sizes available. No. 1404 


C'Labeled isooctane (2,2,4-trimethylpentane-2,4- 
C4) is now available for hydrocarbon and petro- 
leum research on combustion, and for kinetic and 
mechanical studies. Specific activities to 5 milli- 
curies/millimole can be made. No. 1405 


New all-polyethylene acid pump now on the mar- 
ket attaches to any 5-pint reagent bottle. Con- 
sists of pump body with relief valve, siphon, 
spout and 4ounce squeeze bottle. Claimed to 
deliver 1,000 milliliters per minute. No. 1406 


Ion exchange resins are discussed in recently 
up-dated book which can now be purchased. In 
466 pages, the book provides detailed information 
on the nature and preparation of all types of ion 
exchange resinous materials. No. 1407 





New silicone rubber compound, reported to be 
toughest 25 durometer material now available, 
is suggested for molded and extruded seals, low 
pressure gaskets, cushions, other parts. Offers 
tensile strengths up to 1,000 psi. No. 1408 


New optical goniometer identifies crystalline 
substances by simple external measurements of 
interfacial angles. Catches reflections from vari- 
| ous faces in telescope moved around crystal. 
' Claimed accurate, easy to operate. No. 1409 








Metallic Sodium, Sodium Peroxide, Sodium 


Choline Chloride, CURBAY B-G@®, 


Vitamin D3, 








USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 





Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houst 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Lake City * San Francisco * Seattle 


U.S.I. SALES OFFICES 


* Indi i“ 
P 


* Kansas City,Mo. 
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The Chemical Engineer keeps 83 million women beautiful 


Soaps and perfumes, lipstick and cosmetics 
. - « more contributions to the better life 
made possible by the Chemical Engineer 
and his technology... 


In industries using chemical procesess and 
techniques . . . their products range from 
explosives to cosmetics . . . the one unifying 
influence is the active presence of the chemi- 
cal engineer and his technology. These in- 
dustries buy big . . . a third of all capital 
goods, $46 billion in raw materials and fuels 
. .. and it’s the chemical engineer who rec- 


ommends and specifies as processing needs 
turn into orders. Sell him first and you’ve 
sold the common buying denominator of 
the Chemical Process Industries. 

Only one magazine, CHEMICAL ENGI- 
NEERING, is aimed exclusively at the chemi- 
cal engineer, whatever his function. And it’s 
preferred by a solid 3 to 1 margin among 
chemical engineers in all functions, in all 
industries. This year you can talk to them 
with a greater frequency, timeliness and im- 
pact than ever before. CHEMICAL ENGINEER- 
NG, A McGraw-Hill Publication, 330 West 
42nd St., New York 36,N. Y. @ @ 


Published every other monday 
for Chemical Engineers in all functions 





- , Protection 
NEW ADVANCES ( © ons: 


and Fumes 


...n Eye Protection 


...1n Respiratory 
Protection 


AO 710 SPLASH GOGGLE 


... for Splash, Spray and Impact Exposures 


Developed in conjunction with E. I. duPont de 
Nemours and Company this American Optical 
goggle is recommended for protection against 
splashing liquids, spray and the impact of flying 
foreign particles. THE GOGGLE IS PARTICULARLY 
RECOMMENDED FOR USE IN THE CHEMICAL IN- 
DUSTRY AND WHERE HUBIID CONDITIONS PREVAIL. 


AO R-9921 
POCKET RESPIRATOR 


A “bit type respirator’? — excep- 
tional in performance, low in price, 
compact (3” x 3” x 234”). Light- 


weight (4 oz.). Long Service Life. Multiple Protection. Indirectly ventilated — no vents in 
, : : j eS : frame or holes in lenses to allow splashes 
Noncorrosive. Practically Indestructible. Easily Dis- or particles to enter. Yet tests indicate 
KR ia ; ; the ‘‘710” is twice as fog-free as similar 
mantled. Easily Sterilized. Has complete inhalation goggles. 
Lightweight, comfortable. 
; Wide angle vision for greater safety and 
needed. 3 companion models. Any of the 12 filter car- work efficiency. 
: F Ss ' , . Fits over all types of personal and safety 
tridges used in the AO R-5000 series respirator fits the R glasses. " 
. ey een Frame molded from non-irritating, non- 
poc ket respirator. toxic clear vinylite plastic. 
All parts replaceable — frame, lens, and 
all-rubber headband. (Hence goggle is 
easy to clean and sterilize.) 
Lenses are impact resistant plastic and 
conform to high safety and optical stand- 
ards. Available in clear or green. 


and exhalation valve systems. Replaceable parts if 


Your nearest AO Safety 


Products Representative can as ee Ok ) 

supply you. Always insist American \& (¢ )pt tere SOUTHBRIDGE, MASSACHUSETTS 
on Trademarked COMPANY 

Safety Products. SAFETY PRODUCTS DIVISION BRANCHES IN PRINCIPAL CITIES 
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EXTRUSION * CASTING « FORGING ¢ FABRICATION 


<CURME'X" 


for new levels of Corrosion Resistance 
in standard stainless steels 





EXPECTED SERVICE LIFE OF TYPE 304 STAINLESS TUBING 
UNDER CORROSIVE CONDITIONS (80% OF ORIGINAL THICKNESS) 
































AVERAGE 
CONVENTIONAL 
PROCESSING 


Tests by three CurMET customers* confirm the findings of Curtiss-Wright’s own 
Metals Processing Division laboratories: CurMET extrusion imparts substantially 
greater corrosion resistance to stainless steel alloys. 

For the results shown graphically above, test samples of conventionally wrought 
and CurmeT extruded material were subjected to the standard boiling nitric acid 
(Huey) test in accordance with ASTM specification A-262. 

The tests were made in relation to requirements for nuclear power installations of 
tubing and fittings. The increased service life that can be expected with CurmeT 
processed stainless is attributed to a homogeneous micro-structure not attained by 
other methods of conversion. It is achieved at no sacrifice in tensile strength, 
ductility, impact strength or other property affecting performance of the product. 


*Names on request 


FOR FULL INFORMATION, WRITE TO: 


METALS PROCESSING DIVISION (fem) CURTISS-WRIGHT CORPORATION 
760 Northland Avenue B44 Buffalo 15, New York 


LR: ster ied eames 
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at makes a good porcelain 
Raschig Ring? 


» 


Do you have these Engineering Data? 


As part of our continuing research, U. S. 
Stoneware makes available a wealth of data 
helpful to all engineers concerned with the 
design and operation of Packed Towers. 
With the exception of the 232 page book— 
“Tower Packings and Packed Tower De- 
sign”—the bulletins are free on request. 


[] Bulletin S29-R. Complete data on the 
performance of Intalox Saddle Packing. 


(0 Bulletin TP-54. Data on all packings of 
our manufacture, including Raschig 
Rings and metal Pall Rings. 


(0 Bulletin TA-30. How to select and install 
Support Plates and Distributors. 


Bulletin HDP-56. The use and function 
of Hold-down Plates. 


|} Tower Packings and Packed Tower De- 
sign, 232 page text book, written by 
Max Leva, and published by The U. S. 
Stoneware Co. It is available in a cloth 
binding for $8.50 per copy, and in a 
special paper bound edition for students 
at $3.50 per copy. 


Address literature requests to 
Engineering Dept. 

The U. S. Stoneware Co. 
Akron 9, Ohio 


a sania it 


€ <. ) 


A porcelain Raschig Ring is really nothing more than 
a piece of ceramic tubing whose length is generally 
the same as its o.d. 


Most porcelain Raschig Rings look much alike. But 
there is a whale of a difference in the way they 
perform, and the way they stand up in service. 


What makes a good porcelain Raschig Ring? And how 
can you tell? 


Physical examination will tell you a lot. Check a 
number of pieces taken at random from a commercial 
shipment. (Hand picked samples can mislead you! ) 
Are they uniformly round? Or is there a high 
percentage of oval rings? Flattened rings will reduce 
tower efficiency. Check wall thickness. Rings with 
extra heavy walls (a result of die wear) cut down on 
column free space, hurt tower performance. 


Make comparative lab tests on porosity. Check weight 
loss from acid attack. Load bearing tests will 

indicate crushing strength. In making these checks 
you will be duplicating the routine tests we make 

on all ceramic rings of our manufacture. 


How can you be sure of getting good porcelain Raschig 
Rings? There are many tests you can make to 
compare values. But the simplest way to be sure is to 
buy “U. S. Stoneware.” 


=) 


U. S. STONEWARE 


AKRON 9, OHIO 


133-F 


October 20, 1958—CuHEMICAL ENGINEERING 








CH. CHILTON 








Union Oil’s new pilot plant 
at Santa Barbara, Calif., 
uses solvent extraction to 
win oil from 200 tons/day 
of tar sands. Scale-up to a 
commercial 10,000-ton/day 
plant will depend largely 
on ability to minimize sol- 
vent losses. 


Highly toxic phosphine 
(PH:) offers promise as a 
grain fumigant. Already 
used commercially in other 
countries, it can be gene- 
rated on the spot by re- 
action of moisture with a 
compressed tablet of a 
metal phosphide. 


Spencer Chemical entered 
the nuclear business last 
month with startup of a 
pilot plant for making en- 
riched uranium dioxide nu- 
clear fuel from AEC uran- 
ium hexafluoride. Spencer 
developed its own produc- 
tion process. 


Quick freeze puts on the squeeze 


Powerful mechanical forces exerted when 
water turns to ice are being exploited com- 
mercially in B. F. Goodrich’s freeze agglom- 
eration process for concentrating synthetic 
rubber latex. 

Already used in Goodrich’s Shelton, Conn., 
latex plant, the process has now been licensed 
to others. Polymer Corp. recently started up 
a new unit at Sarnia, Ont.; other licensees in 
Holland and Japan are putting in the necessary 
equipment. 

Object of freeze agglomeration is to in- 
crease the size of latex particles so that high- 
solids-content latex, intended for coagulation 
to foam rubber, will not exceed a viscosity of 
2,000 cp. Conventional way to do this is to 
slow down the SBR polymerization process. 
This is costly, besides adding to operating 
difficulties. 

Goodrich’s process freezes ordinary SBR 
latex on the surface of a rotating drum chilled 
internally with —25 F. brine. Before freez- 
ing, latex particles are 400-500 Angstroms dia. 
Pressures exerted during rapid freezing 
squeeze the small particles into larger ones 
averaging 1,500 Angstroms or more. Thin- 
film evaporation to 65% solids completes the 
operation. 


Ziegler chemistry for fatty alcohols 


As first disclosed in these columns six 
months ago (Chementator, Apr. 21, p. 538), 
Continental Oil Co. has decided to commer- 
cialize the Ziegler process for making fatty 
alcohols from hydrocarbons. Plant size will be 
in the “multimillion-lb./yr.”’ category ; location 
is not yet determined. 

Products will be straight-chain primary 
alcohols, tradenamed Alfols, containing even 
numbers of carbon atoms from six through 18, 
or higher if desired. In the past such alcohols 
have been commercially produced from natural 
cils and fats. 


(Continued on page 61) 





AMERICAN CONTROLLED 
CAPAC n UMPS 
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JOB ENGINEERED FOR LONG-TERM ACCURACY AND LOWEST MAINTENANCE COSTS 


New American controlled capacity pumps are 
recision built to meet the needs of Chemical 
rocessing, Refining and Boiler Feed applications. 

Quality construction assures the highest 

accuracy in feeding precisely metered fluids or slur- 
ries into low or high pressure systems in virtually 
all desired ratios, with flow, temperature, pressure, 


conductivity, PH and other controlled process vari- 
ables. Control may be manual or automatic — with 
electric, hydraulic or pneumatic systems. 

Newly designed models are available to handle 
a wide variety of “tough,” corrosive and viscous 
materials, with long-term accuracy and economy. 


Write today for full information on American's new controlled capacity 
pumps. They're sure to meet your fluid proportioning requirements. 


merican 


meter company 


High Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 
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Basic Ziegler process involves the reaction 
of alpha-olefins with aluminum and hydrogen 
according to the equation: 
3R—CH=CH, + Al + 14H, — (R—CH.—CH.),Al 

The aluminum trialkyl is then oxidized 
by blowing with air, forming an aluminum 
alcoholate. The alcoholate is finally reacted 
with water to yield alumina and the primary 
alcohol. As the equivalent weight of alumi- 
num is comparatively small, aluminum input 
per ton of product is small if high-molecular- 
weight alcohols are produced. 

This process is being piloted in Germany 
by Harpener Bergbau A. G., Dortmund. Suit- 
able olefins are available from Fischer-Tropsch 
operations. 

Conoco, however, will start with ethylene 
instead of long-chain alpha-olefins. (This ac- 
counts for the even number of carbon atoms 
in the Alfols.) In this modification, piloted by 
Conoco at Ponca City, Okla., triethy] aluminum 
is first formed from aluminum, hydrogen and 
ethylene. TEA is then reacted with more 
ethylene at high temperature: 

(C-H;)sAl + 3nC.H, > [CeHs(CeH,),]sAl 
Oxidation and hydrolysis of the long-chain 
aluminum alkyl] again yield the desired alcohol. 


Polyester fiber battle shapes up 


Du Pont’s enviable commercial success 
with Dacron polyester fiber has provoked some 
potentially stiff competition. 

Celanese and Imperial Chemical Industries 
announced late last month that they were 
forming a joint company to make Teron, a fiber 
essentially the same as Dacron, at a yet-unde- 
cided site in the U. S. Production is expected 
to be ir full swing when Du Pont’s patent 
rights to Dacron expire in July 1961. 

Basic patents are held by Calico Printers’ 
Assn. of Lancashire, England, which invented 
the polyethylene terephthalate fiber in 1941. 
CPA sold U. S. rights to Du Pont and rights 
elsewhere in the world to ICI. ICI has been 
making Terylene in England since 1949 and 
has licensed its manufacture by firms in Can- 
ada, France, Italy, Germany, Holland and 
Japan. 

The new Teron plant will have a capacity 
of 40 million lb./yr. Du Pont’s Dacron capac- 
ity by then will be at least 100 million lb./yr., 
from its initial Kinston, N. C., plant and one 
now being built at Old Hickory, Tenn. Back 
home, ICI plans a new plant to boost its present 
22-million-lb./yr. capacity up to 50 million. 
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British patents expired in July, but pro- 
tection is still effective while the government 
considers Calico Printers’ request for a ten- 
year extension. Basis for the request is that 
the war interfered with normal commercial 
exploitation of CPA’s discovery. 

Courtaulds Ltd. filed an objection to the 
extension. This action stirred up speculation 
that Courtaulds was planning to come out with 
its own polyester fiber. But the company 
(which has a rayon operation in the U. 8S.) 
denies any such specific plans. 

Two other, entirely new polyester fibers 
are being groomed for commercialization by 
Eastman Kodak and Beaunit Millis. Eastman 
last month unveiled its Kodel fiber, already in 
limited production at Kingsport, Tenn. (see 
p. 82). Beaunit is building a plant in nearby 
Elizabethton, Tenn., to make 10 million lb./yr. 
of a yet-unnamed fiber based on a polymer to 
be made by Goodyear at Apple Grove, W. Va. 
(Chementator, Apr. 21, p. 53). 


Complex fertilizer made simple 


Nitric acidulation of phosphate rock is 
once again seeking favor among U. S. fertilizer 
makers. Latest to make the bid is a French 
process being offered in this country by Vitro 
Engineering Co., New York. 

Developed by Societe D’Auby, the process 
boasts four well-established European plants, 
ranging from 440 to 1,100 tons/day. 

Flowsheetwise, the Auby process differs 
from other nitrophosphate processes princi- 
pally in the way it neutralizes the acidulation 
mass and gets rid of hygroscopic calcium 
nitrate. Auby uses a solid neutralizer consist- 
ing of recycled product fines which have been 
saturated with ammonia. This trick cuts down 
on the number and cost of neutralization ves- 
sels while still avoiding reversion of soluble 
vhosphates to insoluble tricalcium phosphate. 
Calcium nitrate is taken care of as soon as 
formed in the acidulation step by adding potas- 
sium or ammonium sulfate to the charge. 

Nitric acidulation got a lot of attention in 
the U. S. during the sulfur shortage of 
1950-51 because it promised to free phosphate 
fertilizer producers from absolute dependence 
on sulfurie acid supplies. 

But before nitric had made any substan- 
tial headway, the sulfur shortage was over and 
most fertilizer makers were content to stick 


(Continued on page 64) 





HOW MARATHON 
MAKES MONEY... 
FROM A PULP MILL 


Chemicals from spent sulfite liquor made in 
unique plant using Dorr-Oliver equipment 


Spent sulfite liquor, the perennial headache of the 
pulping industry, is a rich source of valuable 
materials at the Rothschild, Wisconsin, pulp mill 
operated by the Marathon Division of American 
Can Company. These materials include vanillin 
for food flavoring, dispersants for use in rubber 
manufacture, ceramics and dyeing, as well as a 
wide range of other products with applications all 
the way from industrial cleaners to oil well drilling. 

To make chemicals from sulfite liquor, a three- 
stage lime precipitation process is used. Initial fil- 
tering with an Oliver vacuum rotary filter recovers 


calcium sulfite, which is recycled to the pulp mill 
to make cooking acid. Further treatment of the 
filtrate yields organic acid salts and calcium ligno- 
sulfonate, basic raw material for the production 
of vanillin and various metallic lignosulfonates. 

Dorr-Oliver equipment used includes a settling 
tank for settling out lignin solids in the early 
stages of the process, a stainless steel continuous 
rotary filter for removing gypsum after acidifica- 
tion of the organic precipitates and a rotary pre- 
coat filter for removing finely divided solids from 
the effluent after vanillin-making. 
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Intensive research to develop materials and mar- 
kets and the use of the most modern processing 
equipment to give maximum recovery of saleable 
products, form the basis of Marathon’s successful 
operation. Output of chemicals now amounts to 
millions of pounds annually. 

The Dorr-Oliver equipment used provides just 


another example of Dorr-Oliver’s ability to meet 
highly specialized processing requirements, For 
information on equipment for your particular 
needs, just drop us a line—or better still, have 
one of our specialists call on you. No obligation, 


of course. 
Oliver—Reg T.M. U.S. Pat. Off. 


MornR-ConuiverR 


STAMFORD 


(At left) 


(At right 


The full line of Oliver filters 
includes types to meet prac- 
tically all requirements of 
the chemical processing and 
pulp and. paper industries 
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with simpler, conventional superphosphate 
technology. There were three notable excep- 
tions: Allied Chemical, South Point, Ohio; 
Associated Cooperatives, Sheffield, Ala.; and 
California Spray-Chemical, Richmond, Calif. 
(see Process Flowsheet, Oct. 1956, pp. 
358-361). 

Vitro’s question today: Who’ll make it 
four? 


Sack-stackers vanish from payroll 


Manual stacking of bagged products on 
pallets is a thing of the past for California & 
Hawaiian Sugar Refining Corp.’s Crockett, 
Calif., refinery. 

A just-completed $1.6-million materials 
handling project includes facilities for mechan- 
ically palletizing 25, 50 and 100-lb. bags of 
sugar. Engineered by Lamson Corp., Syra- 
cuse, N. Y., this installation for automatically 
sorting, accumulating and palletizing “floppy” 
bags is claimed to be a materials-handling 
“first.” 

The C&H refinery also put in equipment 
for mechanical palletization of shipping cases 
and paper bales. Virtually the entire packaged 
output of the refinery—about 600,000 tons/yr. 
—is now handled by .the new facilities. An 
emergency hand-palletization station is on 
standby, but so far it has found little use. 


Adsorption hits the comeback trail 


Improvements in adsorbents, flowsheet 
and operating techniques have teamed to re- 
establish adsorption as a commercial method 
for recovering gasoline and LPG from natural 
gas. 

While the trend has hardly assumed band- 
wagon proportions, Parks & Dow, Houston 
consulting firm, reports that since February 
1957 seven of its Dryex units have been put 
into operation, with three more on the way. 
Units are built by Delta Tank & Mfg. Co., 
Baton Rouge. 

Some of the early natural gasoline plants 
used charcoal adsorption, but oil absorption 
pretty well eclipsed the adsorption process by 
1930. These departures from the design of 
early charcoal gasoline plants distinguish the 
new Dryex process: 

«Much smaller and different-shaped 
adsorption beds. 

¢Much shorter adsorption cycles, e.g., 
45 min. rather than 2-4 hr. 


«A regeneration system which uses a 
circulating stream of hot (600 F.) natural gas 
instead of steam. 

¢Present-day granular adsorbents 
which are much improved over the adsorbents 
available 30 years ago. 

Units intended for gasoline recovery 
only use silica gel; where LPG recovery is 
desired also, both silica gel and activated car- 
bon are used, Consultant Willard Dow points 
out that today’s trend is to large installations 
recovering both products. 


Close spacing gets close fractionation 


Using a novel type of high-efficiency, low- 
pressure-drop distillation column, the French 
firm Quartz et Silice has recently started pro- 
duction of boron-10 isotope near Paris. 

Like the Hooker-operated AEC plant at 
Niagara Falls (Chem. Eng., May 1957, pp. 
148-150), now shut down, the French plant 
separates B-10 from B-11 by fractional distilla- 
tion of a boron trifluoride-ether complex. 
There are two major differences: 

«Quartz et Silice complexes the BF; 
with readily available diethyl ether rather 
than dimethyl] ether. Although the methyl 
complex is a little more stable and is easier to 
fractionate, the company couldn’t justify build- 
ing its own DME plant. 

¢In contrast to the Niagara Falls train 
of six packed columns, totaling 350 ft. in 
height, the French plant uses a single 50-ft.- 
high, 1-ft.-dia. column containing 1,200 plates 
at 4-in. spacing. 

Column is patterned after a Swedish de- 
sign intended for tall oil fractionation. The 
plates are solid (imperforate) disks of molyb- 
denum stainless steel, segmented alternately 
so that liquor descends in a side-to-side flow 
pattern. While the top surface of the plate is 
smooth, the underside is baffled, apparently to 
induce turbulence in the ascending-back-and- 
forth gas stream. Over-all pressure drop is 
only 20 mm. Hg. 

Capacity of the French plant is 10 kg./yr. 
of B-10 as 92-95%-enriched BF;-ether com- 
plex. Waste stream is depleted from its 
natural B-10 content of 19.6% down to 9%. 

Quartz et Silice reports a lot of interest 
in boron steel for nuclear reactor safety and 
control rods. If these inquiries lead to orders, 
the company may expand production to 50 
kg./yr. This would require two distillation 
columns, each 2 14 ft. dia. and 65 ft. high. 
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Now! From GENERAL CHEMICAL...Leader in HF Production 


AQUEOUS HF IN NEW, 
SAFER “DRUM-WITHIN-A-DRUM' 


Development of a safer container for Aqueous 
Hydrofluoric Acid (70% HF) has long been an 
important objective of chemical packaging 
specialists. Now General Chemical offers 
Aqueous HF in a new, safer “drum-within-a- 
drum” which combines the advantages of poly- 
ethylene and steel. Developed after more than 
two years of testing, this drum offers many im- 


Polyethylene — portant features: 


insidel Requires no venting! The new drum entirely 
eliminates venting, since there is no acid-to- 

steel contact. The all-steel drum presents pos- 

sibility of danger from hydrogen pressure un- 

less venting is done frequently and regularly. 


No corrosion or leakage! One-piece poly- 
ethylene construction of inner drum cannot 

Steel outside! corrode or leak even during long periods of 
storage. The HF-resistant “poly” drum is fixed 
firmly inside its steel overpack. 


Polyethylene closure seals tightly without 
“freezing”! Both bung opening and plug are 
acid-resistant polyethylene. The specially- 
constructed closure is exceptionally tight, yet 
simple to operate... eliminates “frozen” 
closures. 


Lower tare weight! The new drum is much 
lighter than the all-steel container. The 30- 
gallon size, for example, carries 260 pounds of 
70% HF with tare weight of only 40 pounds. 


General Chemical is the nation’s leading 
producer of hydrofluoric acid. Producing 
Works are located at Baton Rouge, La.; North 
Claymont, Del.; and Nitro, W. Va. Additional 
packaging locations at Buffalo, Chicago, Cleve- 
land, Pittsburgh, and El Segundo (Calif.) 


Telephone or write your nearest General 
Chemical office listed below for further infor- 
mation or service. 


Basle Chemlesle for Ul aVsdaatieel | GENERAL CHEMICAL DIVISION 


American Industry | 40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham ¢ Boston ¢ Bridgeport * Buffalo * Charlotte * Chicago * Cincinnati * Cleveland (Miss.) * Cleveland (Ohio) 
Denver * Detroit * Houston ¢ Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis * New York * Philadelphia * Pittsburgh * Portland (Ore.) 
Providence * San Francisco * St. Louis * Seattle * Kennewick, Vancouver and Yakima (Wash.) 
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DEVELOPMENTS... 
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Molecular Sieves Make Big Splash in Material Separation 


® In Commercial Use Today 





0.25 gr. (5 MMscfd.) Operating cost: 
$14.10/MMscf. gas treated . Invest- 
ment same as amine scrubbing. 
Removes 100 ppm. H,S from 5 MMscfh. 
Saves $20,000/yr. over amine- 


gel) dries 150 MMscfd. gos 

0.05 ppm. H,O, vs. 0.15 piper So 
Sieve layer (40%) in alumina bed ups 

service life from 1 mo. to 9 mo 


Carbon dioxide. . 
end water 


Carbon dioxide. . . 
and water 


@ In Pilot Plants Today 


Product Separated From 


SOUR natural gas is sweetened 
and dried by these molecular- 
sieve adsorbers operated by Ma- 
loney-Crawford Tank & Mfg. Co. 





Normal. . lsoparaffins 
paraffins 
Melt-refined Quantitative recovery 


uranium 


Fission. . . 
products 
(volatile) 

Ethylene Coke-oven 
gas 


Acetone... . Ethylene 


. Partial replacement for alkylation in up grading gasoline 


Coal-derived olefins not economical in U. S. to date 


. Cleans up after acetylene recovery via acetone-scrub 


Sharp, Selective Adsorption Pays Off 


Using a dual-bed system, Ma- 
loney-Crawford removes sulfur 


Molecular sieves gave adsorption a new technical 
dimension right from the start. But would they prove 
economical? Engineers are finding the answer is yes. 


where Maloney-Crawford Tank 
& Mfg. Co. is checking use to 


Latest news of a commer- 
cial breakthrough for molecular 


sieves, Linde’s selective adsorb- 
ents, comes from West Texas 


sweeten and dry 1.25 MM. cu. 
ft./day of sour natural gas. 


October 20, 


and water in a single pass. Cost 
is below that for multistep proc- 
esses like amine scrubbing-caus- 
tic washing-alumina drying. 
Maloney-Crawford is the first 
company to disclose a specific in- 
stallation for removing sulfur 
compounds with molecular sieves. 
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Typical properties of these Shell Solvents are contained 
in booklet shown. It will be mailed on request. 


Where odor is a problem use these 


SHELL SOLVENTS 


SHELL SOL 71 AND 72 SHELL SOL 360 


... have no odor, are ideal for in- . - - much faster evaporation than 
terior finishes, polishes and cleaners. mineral spirits, low odor, over 100° F. 
Shell Sol 71 offers slightly faster flash point. 

evaporation. 


SHELL SOL 140 SHELL MINERAL SPIRITS 


...a high-flash, slower drying sol- . . . traditional distillation range, 
vent with unusually low odor. solvent power and drying. Mild odor. 


These solvents are recommended 
for low odor and odorless products. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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And the announcement follows 
close on the heels of last month’s 
disclosure by Texas Co. of a 
“commercially feasible’ process 
whereby sieves split normal 
paraffins from isoparaffins to up- 
grade gasoline to a higher octane 


A typical molecular sieve operation 


level (Chem. Eng., Oct. 20, 1958, 
p. 76). 

> Gains Roll Up—Still other ap- 
plications disclosed within the 
recent past (Chem. Eng., Feb. 
10, 1958, pp. 69-72) indicate how 
molecular sieves are winning 





Sieves Separate Oxygen From Argon 


ADSORPTION 





(liquid and vopor) 




















ego uses molecular sieves to eco- 
nomically adsorb the last few per- 
cent of oxygen from argon at one of its 
major eastern air separation plants. 
Chief advantage of the sieve process 


over older methods: It integrates 
smoothly with low temperature rectifi- 
cation of argon. 

Boiling liquid air maintains operat- 
ing temperatures of —280 to —290 F. 
in the adsorption beds. Waste nitro- 
gen gas—first at 190 F., then at am- 
bient temperatures—desorbs oxygen 
from the beds after saturation of sieves 
(about 10% by wt.). 

This nitrogen is absolutely dry—im- 
portant in view of molecular sieves’ avid 
affinity for water—and is a cheap me- 
dium for getting all oxygen out of the 
adsorbent. 
> Purge Twice and Cool—Purified (de- 
oxygenated) argon gas purges the bed 
of nitrogen. Helium then displaces 
argon prior to cooling to operating 
temperatures again. 

If nitrogen were in contact with 


DESORPTION 


Oxygen & nitrogen —-—_—<— 

















sieves during cooling, some would be 
adsorbed, reducing sieve capacity and 
serving later to contaminate argon efflu- 
ent during oxygen adsorption. He- 
lium might be used to purge nitrogen, 
but its cost makes readily available 
argon a better bet to sweep the bed 
clean. (A small residue of argon in the 
bed during cooling is tolerable; a small 
amount of Ng is not.) 

But why purge argon at all? The 
answer: Maximum argon adsorption 
occurs at about —190 F., an intermedi- 
ate point in cooling cycle prior to ad- 
sorption, and would significantly reduce 
the sieves’ capacity to adsorb oxygen. 
(Size of argon molecule is close to ef- 
fective pore size of adsorbent. Level of 
activation energy is critical.) 

Very little helium, on the other 
hand, is adsorbed during cooling. And 
helium’s high thermal conductivity 
speeds cooldown of the adsorbent. 
When the trap is at —280 to —290 F. 
again, argon purges the helium and 
oxygen adsorption can be resumed. 
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process roles. Among these are 
drying of pipeline natural gas 
(Tennessee Gas Transmission) 
and cat-reformer hydrogen (Sun 
Oil); removal of oxygen from 
argon (Linde); coadsorption of 
CO, and water from generated 
nitrogen (Lindberg Engineer- 
ing) ; and recovery of volatile fis- 
sion products during processing 
of spent nuclear fuel (Argonne 
National Lab.). (You'll find the 
latter development in Chem. 
Eng., Sept. 8, 1958, p. 58.) 

To these may be added other 
jobs now handled by sieves: De- 
sulfurization of reformer-hy- 
drogen recycle, removal of water 
and CO, from ethylene, drying of 
fluorocarbon refrigerants, and 
caging of catalysts and rubber 
accelerators until they’re needed 
in processing. All are commer- 
cial; all give adsorption new im- 
portance as a separation tool. 

Sieves owe their success to a 
unique physical structure. Pre- 
cipitated as crystalline alumino- 
silicates by a hydrothermal proc- 
ess, they are activated by heat 
which drives off water of hydra- 
tion. Even after cooling, they re- 
tain their original form which is 
characterized by geometric net- 
works of voids connected by uni- 
formly sized pores. 

All adsorption occurs selec- 
tively in these intercrystalline 
voids. 
> Three-Way Split — Molecular 
sieves separate materials on 
three bases: molecular size, un- 
saturation and polarity. The first 
basis is nearly quantitative; 
oversize molecules simply cannot 
enter the pores. The other two 
are not as specific, relying on 
relative equilibriums for the 
order of selectivity of adsorption. 

Linde’s synthetic zeolites show 
their sieving action best by re- 
ducing oxygen concentration in 
argon to less than 10 ppm. (see 
chart and text). But they have 
won most commercial acclaim in 
the separation of polar com- 
pounds like water, CO, and H.S. 
> Pick Up Sulfur—Take the Ma- 
loney-Crawford desulfurization 
setup, for example. Maloney- 
Crawford plans to use dual beds 
to slash sulfur concentrations in 
natural gas from 73 grains H.S/ 
100 scf. to .025 grains H.S— 
and gets dewpoints approaching 
—100 F. Operating cost; about 
$14.10/MM. scf. of gas treated, 





Byers PVC Pipe is available in 
sizes %” through 6”, in schedules 
40, 80, and 120. 

TYPE | — compounded of pure 
PVC resin for normal impact and 
outstanding chemical resistance. 
TYPE I! — a similar product modi- 
fied with rubber for high impact 
resistance in mechanically punish- 
ing applications. 


Now you can predict service life because 


Byers PVC Pipe Engineering brings a 


factual approach to piping system design 


Not for a long, long time has a company been 
better qualified to talk about its product. The 
company is A. M. Byers. The product is PVC 
Pipe. And the qualifications are the factual kind. 

More than a product, Byers PVC Pipe is a 
service. Our recommendations stem from field 
performance data as well as laboratory test 
results. Everything we say about our pipe is 
backed up by actual tests which we have per- 


formed with Byers PVC Pipe. We’ve tested it. 
We’ve worked with it. We know what it can do. 
And what it can’t do. 

If you’d like to know what we know about PVC 
pipe — corrosion resistance, flow characteristics, 
installation data, environmental effects, working 
pressures — call in your Byers field service repre- 
sentative. A. M. Byers Company, Clark Building, 
Pittsburgh 22, Pennsylvania. 


BYERS PVC PIPE Gy NGZgS svi dcormnt 


copy of this new 32 
page illustrated cata- 
log on Byers PVC Pipe. 
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including eventual sieve replace- 
ment. 

In this and other desulfuriza- 
tion jobs, molecular-sieve ad- 
sorption competes with mono- 
ethanolamine (MEA) scrubbers 
followed by a drying column. Ini- 
tial investments are about the 
same for both techniques, but 
operating costs may drop 50%. 

Sieves find wide usage in dry- 
ing process gases such as natural 
gas, reformer hydrogen, and 
ethylene. Here they back up less 
costly desiccants like alumina 
and silica gel to give greater 
over-all capacity and much lower 
dewpoints. Main drying load is 
handled by a common desiccant, 
followed by a thinner layer or 
trimmer bed of molecular sieves 
(@ approx. $1.50/lb.) in the 
tower outlet. 
>» Make Mine Dry—Such trim- 
mer beds in two silica-gel towers 
operated by Tennessee Gas 
Transmission Co. at Gabe, Ky. 
lower moisture in natural-gas 
from 0.15 to 0.05 ppm. Linde 
claims a mighty important re- 
duction for subsequent low-tem- 
perature removal of ethane and 
higher hydrocarbons. Molecular 
sieves account for only 5% of 
total desiccant weight. 

At a major petroleum re- 
finery, engineers have extended 
life of a desiccant bed from one 
month up to nine months. It’s 
done by using a 4-ft. trimmer 
bed with a 6-ft. alumina bed for 
drying catalytic-reformer hydro- 
gen slated for NH, synthesis. 

Refiner operates with an ad- 
sorbent charge that costs only 
$16,000/yr. vs. $66,000/yr. when 
straight alumina was used. Add 
to this the cost of changeover 
and downtime and the case looks 
even stronger for sieve trimmer 
beds in drying operations. 

A large midwestern producer 
of polyethylene wanted to step 
up flow of ethylene-rich gas from 
25,000 to 28,000 scfm. through 
alumina drying beds. Use of 
larger alumina particles per- 
mitted operation at the increased 
rate with minimum rise in pres- 
sure drop. However, the bed 
couldn’t maintain sufficiently low 
dewpoint for successful ethylene 
polymerization. 

Replacing 10% of the coarser 
alumina with molecular sieves 
dropped effluent dewpoints to 
—85F. 


> Two at a Time—Another poly- 
ethylene producer, in the South- 
west, extracts both carbon diox- 
ide, a catalyst poison, and water 
from ethylene. Two adsorbent 
beds containing 15,000 lb. each of 
molecular sieves treat 2 MM. 
scefd. of gas to drop CO, level 
from 3,000-4,000 ppm. down to 
less than 1 ppm., obtain dew- 
points below —100 F. 

Here, investment cost is esti- 
mated to be $150,000 for the one- 
step sieve system, $220,000 for 
a chemical absorption system 
(amine scrubbing). Operating 
costs are comparable, if you as- 
sume a service life of 1,000 cycles 
for the molecular sieves. 

Lindberg Engineering, Chi- 
cago, Ill., has developed a nitro- 
gen generator utilizing molecular 
sieves for removal of CO, and 
water. Capital cost of this unit 
is competitive with those using 
MEA absorption. Operating costs 
are much lower because mainte- 
nance costs are negligible. 


Water Simulates Gas 


Flow in Model Tests 


Engineers have been build- 
ing an increasing number of 
models lately to lick the ever- 
present problem of uneven gas 
flow in ducts and electrostatic 
precipitators (Chem. Eng., Mar. 
24, 1958, p. 70). 

Latest approach to this prob- 
lem is to use liquid flow to 
simulate behavior of gases in 
precipitator systems. Buell Engi- 
neering Co., New York, finds 
that water flow in scale models 
closely duplicates gas _ per- 
formance in precipitators it 
manufactures. Experimenting 
with design changes on models 
is much more economical than 
cut-and-try techniques in the 
field; firm also finds the water 
models are less expensive than 
three-dimensional gas-flow mod- 
els. 
>How Model Works—Here’s 
how the water models work: 
Water table itself is 3 ft. by 5 ft. 
and is 5 in. deep. A model of a 
vertical cross section (parallel 
to gas flow) is built out of metal 
strips 2 in. high on a scale of 
¥% or 1 in. to the ft. This two- 
dimensional section adequately 
represents the whole unit be- 
cause gas flow on a horizontal 
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plane is generally uniform 
throughout precipitator. 

Water, colored with ordinary 
blue dye, is circulated through 
model with a 34-hp. pump. Alum- 
inum powder sprinkled in the 
water shows flow pattern, indi- 
cating eddys and areas of no 
flow. Motion pictures and time 
exposures record patterns for 
future reference. 

Vanes and baffles are shuffled 
around in the model until engi- 
neers are satisfied that unit is 
operating at maximum effi- 
ciency. Test results are then 
scaled up to full-sized units. 

Water models were originally 
developed as trouble-shooting 
aids for completed units but 
proved so successful that mod- 
els are now used in all prelim- 
inary design studies. 


New Computer Shorthand 
Cuts Programming Time 


A new technique in computer 
programming—now being used 
successfully in U.S. Air Force’s 
Air Materiel Command—elimi- 
nates the need to write detailed, 
step-by-step coded computer in- 
structions for Univac I and II 
computers, cuts programming 
and testing time by 88-98%. 

Developed by Air Materiel 
Command and Remington Rand, 
the “shorthand” technique in- 
volves typing out instructions 
using English language verbs 
and algebraic symbols, feeding 
these instructions to a computer 
which does the detailed coding. 
Instructions are typed on regu- 
lar computer tape as simple 
sentences (sample verbs: vary, 
compare, transfer) and alge- 
braic equations. 

Instructions cause the coding 
computer to generate the de- 
tailed code and to compile and 
record program on tape. 

In a typical example, stress 
analysis, 35 sentences generate 
3,600 detailed code instructions. 
Witn the new technique, time 
for programming and testing is 
eight hours, versus 20 days for 
conventional techniques. 

Technique involves a slightly 
different “vocabulary” when 
used for business or for en- 
gineering problems; it’s called 
Flow-Matic in the former case, 
Math-Matic in the latter. 





New oven dries Zytel* 
for perfect miniature parts 


Raw Zytel Nylon can pick up at least 214% 
moisture just waiting to be molded. The re- 
sult is miniature and sub-miniature parts 
that bubble. @ This was a serious problem 
to United Fabricators, Stillwater, Minn. @ 
Some of the companies they serve are Bell 
& Howell, Sylvania Electric, Revere, Lon- 
gines-Wittnauer and the builders of the 
Falcon Guided Missile. All exacting cus- 
tomers who won’t permit deviations of even 
thousandths of an inch. @ United Fabri- 
cators solved their problem with 
the new Despatch PLHD-2-5 
Preheating and Drying Oven. @ 
Number 101 Zytel Nylon resin 
granules are ground up and de- 
hydrated at 175° in the oven. A 
dessicator removes the moisture 
from the air. The result is Zytel 
with less than .2%, moisture con- 
tent, ready to mold into stable 
miniature and sub-miniature 
parts. @ If you have a similar 
problem, don’t forget that Des- 
patch, the giant of the heat proc- 
essing industry, is also the lead- 
er in laboratory and drying 
ovens. Despatch can provide you 
with any type of drying oven 
ready-made or custom-engineer- 
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ed to your exact specifications. 
For full information, write or call 


DESPATCH OVEN COMPANY 
: 619 S.E. 8th St., Dept 502H, Minneapolis, Minn. 


** Zytel’”’ is a Dupont Registered Trademark 





Despatch builds laboratory 

and production ovens for every 
industry, including: CHEMICAL, 
RUBBER, PHARMACEUTICAL 


CHEMICAL ENGINEERING—October 20, 1958 





PROCESSES & TECHNOLOGY... 


Engineering Shortcuts Slice Plant Costs 


Cost-conscious engineering 
saved Commercial Solvents 
Corp. a pile of cash in the con- 
struction of its new methyla- 
mines plant (above) at Terre 
Haute, Ind. Capital cost was 
“less than $2 million” for ca- 
pacity listed officially as “in ex- 
cess of 5 million lb./yr.” 

Basic process design for plant 
and equipment was supplied by 
J. D. Leonard & Associates, 
New York. Then CSC, bypassing 
the “turnkey” contract, did its 
own detailed engineering and 
hired local contractors—saved 
an estimated 40% on engineer- 
ing charges and 10-15% on con- 
struction costs. 
> Tailored to Market—Leonard 
methylamines process (Chem. 
Eng., Nov. 1955, p. 122) operates 
at pressures above 250 psi., cuts 
equipment costs 50% compared 
to the bigger low-pressure sys- 
tems used in most U.S. plants. 
Leonard’s process (which pro- 
duces mono-, di-, and trimethyl- 
amines) allows for recycle of 
product that is in weak demand, 
shifts reaction equilibrium in 
favor of the more desired amine. 

Commercial Solvents saved 


additional dollars with some 
construction gimmicks: The 
four distillation columns sup- 
port auxiliary equipment (see 
photo) saving space and piping. 
And even though methylamines 
plant is classed “hazardous,” 
CSC was able to safely install 
noni-explosion- proof instru- 
ments (saving $90,000) by air- 
conditioning the control room 
and placing it under slight posi- 
tive pressure. 

> Construction Shortcuts—An- 
other saving: CSC cut construc- 
tion and maintenance costs by 
using welded construction, elim- 
inating flanges and bolts. 

Even distillation towers are 
welded into a single piece with- 
out entrance man-holes. But 
Leonard has confidence in this 
shortcut: Methylamines are cor- 
rosion inhibiting and in previ- 
ous installations, columns have 
operated for over 15 yr. with no 
sign of corrosion. 

Around 30 million lb./yr. of 
methylamines are produced in 
the U.S., for things such as 
germicides, medicinals and dyes. 
And a possible large market is 
opening up in some of the new 


missile fuels. Rohm & Haas and 
Du Pont are the other U.S. 
methylamines producers, but 
Pennsalt Chemicals will soon be 
breaking into market with its 
nearly completed plant at Wyan- 
dotte, Mich. 


Solar Furnace Uses 
Patchwork Mirror 


Heart of the Army’s new 
solar furnace at Natick, Mass., 
is a giant patchwork collector 
made from 180 spherical mir- 
rors mounted on a 30 ft. by 30 
ft. frame. Mirrors, each 2 ft. 
by 2 ft., were made by special 
sagging technique developed by 
American Optical Co. which 
gives each mirror a 472-in. 
radius of curvature without any 
special grinding or polishing. 

New furnace is designed for 
high therma! flux rather than 
extremely high temperatures. 
Samples placed in the 4-in.-dia. 
image in test chamber can be 
heated to around 5,000 F., 
closely simulating thermal radi- 
ation received by material in 
vicinity of nuclear explosions. 

Mirrors are front-surface 
type rather than conventional 
back-surface type to minimize 
heat absorption in the glass. Re- 
flecting surface is vacuum-de- 
posited aluminized material pro- 
tected by silicon monoxide 
coating. 


Explosives Maker 
Completes Expansion 

Swinging into continuous pro- 
duction with its new ammonium 
nitrate plant at New Castle, Pa., 
late in September, American Cy- 
anamid Co. marked completion 
of a 60% increase in explosives 
capacity. American Cyanamid’s 
program has been geared to keep- 
ing pace with rising consump- 
tion of industrial high explosives 
by all major consuming indus- 
tries. 

A substantial portion of Cy- 
anamid’s effort has been directed 
at rebuilding and expansion of 
the 535-acre New Castle plant. 
New buildings include an am- 
monium nitrate plant, a ware- 
house, a maintenance shop, a 
papershell processing house and 
several raw-material-preparation 
units. 
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Progress in water conditioning... 


‘ou to DEMINERALIZE 


your boiler feedwater ? 


swer to that question. From the standpoint 
: superiority of demineralization is unquestioned. 
Solids, including silica more completely than 
method and is a “must” for high pressure 
im some cases the installation and operating cost 
of a dori system may not be economically justified. 
Instead, another type water treating system may be advisable, 
particularly for boilers in the medium pressure range of 
750 to 1250 psig. 

As we said, there is no simple answer. But there is an easy way to 
find the answer: Present your problem to Cochrane water treatment 
specialists. They have designed water treatment systems for 
industrial plants and utilities with makeup feedwater requirements 
as high as 8000 gallons per minute! This background and experience 
in all phases of the art is your guarantee of an expert, impartial 
analysis and recommendation because, Cochrane engineers and , 
manufactures every type of water conditioning system. ; 

To find out whether or not demineralization is the 
answer to your feedwater treatment problem write: 

Water Treatment Division. 
Ask for a copy of 


the Demineralizer 
Handbook. 


¢ ~~ Representatives in thirty-two principal cities in U.S., Hawaii, Puerto Rico; 
ec rene CORPORATION also Havana, Cuba; Paris, France; La Spezia, Italy; Mexico City, Mex- 
3113 N. 17th Street, Philadelphia 32, Pa. ico; Caracas, Venezuela; Santiago, Chile; Manila, Philippine Islands. 


Philadelphia * New York ¢ Chicago POTTSTOWN METAL PRODUCTS DIVISION— 
Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Conoda. Custom builf carbon steel and alloy products. 


Demineralizers © Zeolite Softeners ¢ Hot Process Softeners © Hot Lime Zeolite Softeners © Dealkalizers ¢ Reactors « Denerators « Pressure Filters 
Continuous Blowoff Systeras « Condensate Return Systems ® Steam Specialties 
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Fluid Bed Desulfurizes Fuel Gas 


Here is the pilot plant that 
launched Appleby-Frodingham 
Steel Co.’s new approach to de- 
sulfurization of fuel gas for 
open-hearth steel furnaces. 
Pilot plant demonstrated how 
modern system could match 
iron oxide’s inherently efficient 
absorption of sulfur with an 
efficient operating scheme. 

By mid-1959, this British com- 
pany will be operating at its 
Appleby Steelworks a 32-mil- 
lion-cu. ft./day gas-desulfurizing 
plant, scaled up from 23-million- 
cu.ft./day pilot unit shown 
above. 
> Dual Beds—Process uses dual 
fluid beds of iron oxide (Chem. 


Eng. Sept. 22, 1958, p. 69) to 
desulfurize coke-oven gas con- 
taining approximately 1% H,S 
and 1% organic sulfur. Appleby- 
Frodingham will convert re- 
covered sulfur to acid in contact 
plant. 

> Oxide Recycles—With fluid 
beds at 660 F., Appleby-Fro- 
dingham removes both H,S and 
organic sulfur from the gas. 
Then, regenerator at 1,110- 
1,470 F. strips sulfur off oxide 
and recycles oxide back to ab- 
sorber. 

Sulfided oxide undergoes re- 
generation many hundreds of 
times and still retains useful 
activity. Ultimate rejection from 
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system of 1 1b./5,000 cu. ft. of 
gas treated is only because of 
particle-size attrition, not be- 
cause of reduced activity. 


Polybutadiene Shows 
Success in Tire Tests 


Following the flurry of re- 
search and development excite- 
ment in polybutadiene (Chem. 
Eng., Aug. 11, 1958, p. 71) comes 
word from Phillips Petroleum 
that 1-4 cis polybutadiene has 
shown “spectacular successes” 
in truck and passenger-car tire 
tests. 

So heartening are results, 
says Phillips, that it’s already 
mapping expansion of pilot- 
plant production and will speed 
tire testing. 

According to officials of Phil- 
lips and Armstrong Tire Co., 
which cooperated in the tests, 
new polybutadiene rubber 
(called “Cis-4”) consistently 
out-performed natural rubber. 
And what’s more important, 
adds Phillips, Cis-4 gives excel- 
lent treadwear in truck tires. 
These heat up less than the cor- 
responding sizes of natural-rub- 
ber tires. 


U. K. Uses No Pressure in 
Powder Route to Beryllium 


Now there’s an encouraging 
word from Britain’s Atomic 
Energy Authority on develop- 
ment work for  pressureless 
powder-metallurgy techniques 
to produce sintered fabricated 
beryllium parts. Method is al- 
ready in use at AEA’s Alder- 
maston research labs. 

AEA sees the method as key 
to an alluring possibility—pro- 
duction of nuclear fuel elements 
by sintering beryllium powder 
directly around a uranium ce- 
ramic core. 
> A Plant, Too?—This follows 
closely an announcement by Im- 
perial Chemical Industries that 
it will build a plant to produce 
semifabricated beryllium by a 
route it describes as “conven- 
tional with some variations.” 
It’s known, however, that ICI 
will sinter beryllium powder 
under vacuum for further proc- 
essing. And the rest of ICI’s 





POWELL introduces new member 
in world’s largest family of valves 


Powell engineered “Full Flow” bronze 
valves are now available in a full line: 
the brand-new 150-pound screwed end 
Globe Valve, in addition to the well-known 
200-300 pound Screwed and the 150-300 
pound Flanged Globe and Angle Valves. 

Although designed by Powell to assure 
maximum flow with minimum pressure 


Heavy Stem of high strength Aluminum- 
Silicon Bronze—for long !ife in severe 
service. 


500 Brinell, hardened, stainless steel, 
renewable disc and seat—wear, cor- 
rosion and erosion resistant. 


Powell “W.S.” 
Full Flow 
Globe Vaive 


drop and internal turbulence, these valves 
can be throttled to permit only the minutest 
amount of fluid to pass through. And, if 
desired, they can be supplied with Indicator 
Collar, Arm and V-port Disc for quickly 
determining flow and holding it constant. 

Compare these advantages of Powell 
Full Flow valves: 


Extra large stuffing box holds ample 
supply of lubricated asbestos packing— 
valves can be repacked under pressure 
when fully open. 


Long Acme Stem Threads have a 
fine pitch to easily regulate the close 
throttling and reduce thread wear. 


Long pipe thread and thread run-off 
prevent jamming the pipe against the 
diaphragm and distorting the seat. 





When you require precise 
flow control with minimum 
pressure drop and turbu- 
lence, little maintenance 
and long life, specify Powell 
Full Flow Valves. Consult 
your local distributor, or 
write us for illustrated 
literature. 


Fig. 2600 (Sectional)—150-pound ‘‘W.S.”" Full Flow Globe Valve, Screwed Ends 


THE WM. POWELL company ° Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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proposed process closely paral- 
lels techniques described by 
AEA. 

>From Swarf to Minus 200— 
Here’s AEA’s description of 
technique: Electrolytic flake be- 
ryllium is purified by vacuum 
melting and cast into ingots. 
Turning ingots in a box lathe 
under inert argon atmosphere 
produces swarf (fine particles) 
which is then powdered in stain- 
less-steel ball mills—6 hr. in 
conventional mill, 20 min. in 
high-speed centrifugal. Powder 
thus produced is smaller than 
200 mesh. 

Powder is handfilled into 
graphite molds which can be 
mechanically vibrated (50 cps.) 
during filling (to 45-50% bulk 
density). Powder is sintered 
without pressure at 1,200-1,220 
C. for 6 hr. by induction heating 
of mold. Sintering produces 
bulk densities of 95-98%. 
> Range of Shapes— Normal 
range of products: Bars, cylin- 
ders and rectangular blocks. 
AEA has produced thin-walled 
(0.12 in.) tubes but shrinkage 
interference by graphite core 
leads to trouble with transverse 
cracking. 

Beryllium product is more 
ductile than that produced by 
conventional hot- or cold-press- 
ing methods, and product of 
98% bulk density is imperme- 
able to hydrogen at tempera- 
tures up to 600 C. 

Chief disadvantages of tech- 
nique are greater criticality of 
powder’s particle-size distribu- 
tion and less control of sintered 
dimensions than in vacuum hot 
pressing. 


Molecular Sieves Win 
Higher-Octane Gasoline 


Now being pilot-planted at a 
10-bbl./day rate at Beacon, N. 
Y., by the Texas Co., a new proc- 
ess (Texaco Selective Finish- 
ing) uses molecular sieves to 
separate normal and isoparaf- 
fins, promises to take some 
pressure off octane-hungry re- 
finers. Process, adds Texaco, is 
commercially feasible at present 
time. 

Molecular sieves (see p. 66) 
in Texaco’s process are tailored 
to absorb low-octane normal 
paraffins but reject other com- 


ponents of naphtha or reform- 
ate. 

Stocks most susceptible to 
TSF process are light straight- 
run naphtha and light catalyti- 
cally reformed gasoline. In 
tests, octane rating (Research, 
3 ec TEL) of naphtha was 
boosted from 85.5 to 96.6, rating 
of light cat reformate from 92.3 
to 98.2. Furthermore, octane 
rating of these stocks improves 
by as much as two numbers 
during blending. 

Too, use of TFS-processed 
naphtha reduces amount of al- 
kylate needed for’ blending 
stock. For a 98-octane paraffinic 
blending stock, alkylate needs 
are cut from about 65% when 
blending with straight-run light 
naphtha to about 15% when 
blending with TSF light naph- 
tha. 


New Stream Analyzers 


Developed at Oak Ridge 


Newest approach to analyzing 
process streams continuously has 
grown out of process control 
needs at the Oak Ridge, Tenn., 
gaseous diffusion plant. The basic 
principles seem applicable to 
other uses. 

To monitor UF, concentrations 
ranging from 5 to 40 mole per- 
cent mixed with nitrogen, oxy- 
gen, fluorine and hydrogen, Oak 
Ridge detects pressure varia- 
tions in stream flowing through 
sequential hookup of orifice and 
capillary. Pressure response of 
the gas flowing through orifice 
varies with molecular weight; 
through capillary, pressure var- 
ies with viscosity. Method should 
lend itself to measurement of any 
liquid or gaseous mixture where 
density or viscosity vary with a 
change in concentration of the 
key component. 

Major advantage of analyzer, 
developed by Union Carbide’s 
C. W. Weber and W. S. Pappas, 
is the fact that it can be con- 
structed of resistant materials 
to handle corrosives. 

A second stream analyzer now 
in use at Oak Ridge measures 
and controls the amount of fluor- 
ine in a process gas stream. A 
measured amount of SO, mixes 
wit the process gas which then 
passes through a metal tube 
heated to 400 F. Fluorine and 
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sulfur dioxide react to form sul- 
fury! fluoride. 

Change in gas volume, due to 
reaction, affects flow which 
causes a pressure response. This 
is proportional to fluorine con- 
centration in process stream. In- 
strument controls fluorination 
tower in conversion of UF, to 
UF.. 


NEWS BRIEFS 

Helium: U. S. Department of 
Interior has now announced 
that construction will begin 
at earliest possible date on 
new helium plant in Keyes 
natural gas field. Congress 
has voted $12 million for 
plant, which will be capable 
of processing 70,000 Mcf., 
day of natural gas (equiva- 
lent to 200,000-290,000 Mcf./ 
yr. of helium. 


Merger: Signal Oil and Gas Co. 
and Hancock Oil Co., two of 
California’s largest independ- 
ent oil companies, are prepar- 
ing to merge pending stock- 
holder approval, in a deal that 
would create an integrated 
firm with assets of about $500 
million. Two companies have 
domestic production of about 
65,000 bbl./day and natural 
gas sales of about 70,000 
Mef./day. 


Acetic acid: Celanese Corp. will 
double production of acetic 
acid at its Pampa, Tex., plant 
boosting output to 240 million 
lb./yr. Some of the additional 
capacity, due on stream in late 
1959, will be available for 
Celanese’s trimethylolpropane 
and acrylic esters. 


Water-gas synthesis: Red China 
claims that the Dairen Petro- 
leum Institute has set a world 
record by producing 191 gm. 
of “synthetic petroleum” per 
cubic meter of synthesis gas. 
Chinese method uses fused 
iron catalyst and fluidized 
bed reactor. 


Asphalt decontaminant: Uni- 
versity of California scien- 
tists have used water-soluble 
asphalt emulsions to remove 
up to 97% of surface soil 
particles contaminated by 
radioactive fallout. 





SOLENOID VALVES 
OR NUCLEAR REACTORS... 





th a i 
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ASCO FOUR-WAY VALVE- 
CONTROLS ISOLATING VALVE IN CIRCULATING LOOP 


For further information, request “ASCO Valves 


From ASCO’s nuclear energy facilities — the only ones in the Solenoid Valve for Nosles thechabat™ aan tabihee Wei See. 


industry to include a hot test loop -- now comes a complete family of solenoid 
valves tailored to atomic energy requirements. 


Typical is the 4-way valve illustrated above designed for the control of the main 
cylinder-operated isolating (stop) valve in the circulating loop. This stainless 
steel, packless type (hermetically sealed) valve features exceptionally tight 
seating—through beveled, poppet-type seats and dises. Solenoid pilot controlled 
and available with manual override, it is supplied in 1” size. This unit is suitable 
for 2500 P.S.I. differential pressure at 600°F. 


Like all other ASCO Solenoid Valves designed for nuclear reactor systems, 
this valve has passed the most rigid tests under faithfully duplicated working 
conditions. ASCO 4-way Solenoid Valves are now in use on nuclear submarines Automatic 
powered with water-cooled reactors. Uniformly reliable and maintenance-free, ulomaul Switch Co. 
ASCO 2, 3 and 4-way Valves are specified for primary and secondary systems of 50-D Hanover Road, Florham Park, New Jersey 
nuclear reactors, as well as for instrumentation control. FRontier 7-4600 


Typical ASCO Solenoid Valves for submarines, military and commercial surface ships, and industrial power plants: 


Primary System Secondary System Instrumentation Control 


y 2-way 3-way 2-way ° 3-way 
Coolant Valve Valves Valves Valves Valves 
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Available Refining Processes Can... . . . Hike Octane Levels 


Octane Numbers Added** 
(1962 vs 1959) 


Industry Using Process 
(Percent) 





Refining Process 


All U.S. East* All U. S. East* 


1962 


1960 | 1962 | 1960 

| 
0.35 
0.21 
0.42 
0.09 
0.22 


0.48 
0.28 
0.24 
0.06 
0.21 


Catalytically reform at increased severity (80%) 100 
Catalytically reform heavy thermal naphtha... . 60 
Extract aromatics from reformate; reform raffinate 20 
Alkylate isobutane, polymerize propylenes 30 
lsomerize pentanes and hexanes (recycle C;)... 15 

















1.29 
98.2 


1.27 
96.2 


total Octane Increase 
1962 Octane Level 


Source: Ethyl! Corp. 


* District 1, which, for this study, includes Flo., Ga., S. C., Md., Mass., R. |, Del., N. J., N. Y., Pa., Va., W. Va. ** Maximum octane effects (Research) on 1959 


gasoline pool, at 3 mi. TEL /gal. 


Spend Octane Dollars on Today’s Know-How 


Refiners can jack gasoline pools up as much as 


0.5 octane numbers/yr. by putting in new capacity for 


processing techniques commercially available today. 


Automotive markets will con- 
tinue to put insistent pressure 
on petroleum refiners to keep 
gasoline octane levels on the 
rise. Refiners have, however, 
the tools in hand today to build 
a good deal more antiknock 
quality into their product—as 
much as 0.4-0.5. Research oc- 
tane numbers (RON)/yr. right 
through 1962. 

They can do this with a “sys- 
tematic utilization of available 
processing techniques,” say 
Ethyl Corp.’s C. J. Wolf and C. 
A. Cole in a paper presented to 
a National Petroleum Assoc. 
meeting last spring. (Above 
chart shows the incremental oc- 
tane-producing potential—at 3.0 
ml. TEL/gal.—of five present- 
day refining practices). 


> Realistic Spending—The oc- 
tane-raising techniques Cole 
and Wolf selected, while their 
technology is proved, are high- 
cost processes. In order to se- 
lect the processes and rate of 
utilization of each, Cole and 
Wolf had to balance octane-im- 
provement economics against 
reasonable capital expenditures. 
Until 1959 extra octanes can, 
and will, be picked up by in- 
creased use of catalytic crack- 
ing, olefin alkylation and cata- 
lytic reforming—particularly 
the reforming of marginal (180- 
200 F.) light virgin naphtha and 
heavy distillate naphtha. 
> Try Today’s Know-How—But 
for higher octanes in the early 
1960s, refiners will have to rely 
on the following routes: 
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¢Catalytic reforming at 
higher severity, which yields a 
debutanized reformate lower in 
volume but higher in octane. 
The U. S. refining industry is 
now running at an average cat- 
reforming severity of about 
83%. By 1962, 87% of the in- 
dustry will be cat reforming at 
80% (see chart above). Catalyst 
improvements in the past two 
years make processing to this 
limit worthwhile from the 
standpoint of a better yield- 
octane relationship. 

¢Catalytic reforming of 
heavy thermally cracked naph- 
tha (240-400 F.) at 80% sever- 
ity. This will extend cat reform- 
ing to the very heaviest thermal 
petroleum naphthas. Nearly 
80% of U.S. refiners, and 60% 
of those in District 1, will be 
running heavy naphtha through 
cat reformers by 1962. 

e Extraction of aromatics 
from catalytic reformate 
(straight-run charge) followed 





now available in commercial quantities 


Latest news in intermediates is beta-Propiolactone (BPL), 

a starting material with remarkable versatility—difunctionality— 
that immediately suggests the synthesis of important new products. 
How can you use BPL—or its derivatives? In starch emulsions? 
In adhesives? In textile fibers? Why not find out immediately ? 
Write today for samples for your own evaluation, and for 
technical Bulletin No. N-61. Celanese Corporation of America, 


Chemical Division, Dept 553-J 180 Madison Avenue, N. Y. 16. 
Celanese® BPLT- M. 








TYPICAL PROPERTIES 
OF CELANESE BPL 
beta-Propiolactone, wt., 

% min. 97 
Physical state Liquid 
Color Colorless 
Odor Pungent, 

acrylic 
Boiling Point, deg. C. 162 
Refractive index @ 20°C 1.4131 
Specific gravity @ 20/20°C 1.1490 
Pounds per gallon @ 20°C 9.56 


Flash point, Tag open cup, 
deg. F. 165 





Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N.Y. 


See Chemical Materials Catalog and Chemical Week Buyers’ Guide for complete listing of Celanese Chemical Products. 
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ECONOMICS ... 


by reforming of the raffinate. 
This technique has a_ very 
high octane-improvement factor. 
For included in its effect would 
be the results of reforming 
methods which give superior 
yield-octane ratios, methods like 
low-pressure reforming with 
catalyst regeneration. 

e Alkylation of all available 
isobutane, and polymerization 
of excess propylenes only. It 
will be 1962, though, before an 
appreciable portion (20%) of 
the U.S. refining industry will 
be alkylating isobutane. 

¢e Isomerization of pentanes 
(with recycle) and hexanes 
(once-through). Although a 
high-powered octane-raiser, 
isomerization of C, and C, frac- 
tions will not begin to be impor- 
tant to the national gasoline 
pool until 1962. Butane isomeriz- 
ation will not be a factor at all 
durirg the period under study. 





Soviet Output Today: 
U.S. Output Years Ago 





U.S. passed 1955 
Soviet output .. . 





Cement 35 yr. ago 
Coal 51 
Cotton fabrics 37 
Crude oil 36 
Electric power 18 
Footwear 44 
Lumber 59 
Steel 41 
Tractors 39 
Trucks 38 


We all made the mistake of 
underestimating the Russians 
before Sputnik I. We now run 
the risk of overestimating them 
—or at least the risk of not see- 
ing the trees for the forest. 

The Soviets are not super- 
men. They cannot build a top 
economy with mirrors. They 
need men, machinery and money 
in the same prodigious amounts 
as the rest of the world. 

Martin Kohn of McGraw- 
Hill’s Economics Dept. sums up 
the danger as follows: “We are 
needlessly awed by the rate of 
growth of Soviet output. A rap- 


idly growing Soviet economy is 
in itself no threat to our secur- 
ity anyhow. The real danger 
lies in the USSR’s power and 
will to concentrate her re- 
sources, material and human, 
wherever she wants, to produce 
the very best of whatever she 
wants.” 

Russia presents a chilling 
threat—but the threat is in the 
trees, not the forest. 
> Really Faster?—Much is made 
by many of the fact that the 
Soviet economy is growing three 
times as fast as our own: 
10%/yr. vs. 3%/yr. This is 
true, or was true until very re- 
cently. 

But the base for calculations 
of nercentage growth rate is, 
Kohn points out, far less for 
Russia than for the U.S. Amer- 
ican industrial output is two- 
and-a-half to three times that 
of Russia. And our lead in abso- 
lute terms is still widening. 

By their own admission, the 
Soviets’ growth rate is starting 
to come back to earth. The Rus- 
sians report a 10% hike in in- 
dustrial production last year 
(they have claimed 12%/yr. 
since 1951), and expect only an 
8% jump this year. 

Believe it or not, manpower 
requirements are beginning to 
slow the Soviet economic effort. 
From 1950-56, Russian work- 
ing-age population grew more 
than 2 million/yr. From 1956-65, 
the annual increase will number 
less than 1 million workers. 

Another brake on Soviet cap- 
ital goods output: the political 
and economic need to channel 
more energy to backward sec- 
tors of Russian business, such 
as agriculture and transporta- 
tion, and to production of more 
consumer goods. 
>We Were There—The U.S. 
passed nearly all Soviet Russia’s 
present levels of output many 
years ago (see chart above). 
And we reached those levels in 
about the same number of years, 
on the average (27 years, figur- 
ing from 1928, when Soviet in- 
dustrialization really gathered 
steam, to 1955) in a much ear- 
lier and more primitive period in 
history. 

Where impressive overall 
growth rates, and spectacular 
breakthroughs in this field or 
that, really count is in the 
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realm of psychological and mili- 
tary peril. 

The Russians propagandize 
their successes to the hilt; they 
even run certain parts of their 
economy to provide this propa- 
ganda. Viewed without proper 
perspective, this talk can be 
very convincing. 

As for the military threat, 
Kohn views Soviet growth rates, 
gross national product and in- 
dustrial production, and how 
they compare with our own, as 
“largely irrelevant.” “As long 
as the USSR chooses to utilize 
advanced scientific and tech- 
nological achievements to pro- 
duce revolutionary military 
weapons, we will remain in seri- 
ous peril—regardless of how 
little we or they grow in terms 
of aggregate product.” 


Chemical Unions 


May Merge in 1959 


Organized chemical labor is 
on the way to becoming better 
organized, it seems. And it’s not 
figured to make the chemical en- 
gineer’s job any easier. 

Executives and delegates of 
the chemical industry’s two ton 
labor unions—Oil, Chemical & 
Atomic Workers (OCAW) and 
International Chemical Workers 
Union (ICWU)—have just ap- 
proved “a detailed program 
which will provide a definite 
timetable of preparations for 
the merger of our two unions.” 

Consolidation of the two un- 
ions has long been regarded as 
a logical move to exert more 
pressure on chemical industry 
employees, only 30% of whom 
are organized. (OCAW has 175,- 
000 members, ICWU about 85,- 
000. Each has about the same 
number of chemical workers.) 
But this is the first report of 
concrete progress. 

One possible stumbling-block 
to eventual merger: inequality 
in the dues structure of the two 
groups. OCAW seeks to raise 
per capita tax to $2.50/month; 
ICWU’s rate is $1.50/month. 

Chemical companies can ex- 
pect stepped-up union activity 
even before final merger plans 
are put to a vote next year. 
ICWU and OCAW plan to co- 
operate now on company-wide 
councils organization and edu- 
cational programs. 





Introducing... NEW CONCEPTS IN 
TURBOMACHINERY... 


for industry 


1000 KW COMBUSTION GAS TURBINE GENERATING SET 


Advanced design concepts are used at GDI 
to manufacture industrial turbomachinery 
ranging from cryogenic to prime mover 
applications. 

Take the new gas turbine shown above. De- 
sign emphasizes simplicity, ruggedness, long 
life and favorable specific fuel consumption. 
The Gas Producer section consists of a cen- 
trifugal compressor driven by an axial tur- 
bine on a common shaft. The Power Turbine 
is on a free shaft. 


Fired with distillate oil or natural gas, this 
unit produces up to 1500 shaft hp. Hot com- 
ponents are air cooled. No cooling water is 
required for the unit itself. 


Reduction gearing is available to match 
various loads such as generators and com- 
pressors. 

Service is accomplished on a sub-assembly 
basis, i.e., Gas Producer, Power Turbine and 
Combustor. Minimum handling equipment 
is required. 





GAS DYNAMICS 


INC. 


14 BAY SHORE AVENUE, BAY SHORE, NEW YORK 


MANUFACTURER OF TURBOMACHINERY 
CRYOGENIC - PETROCHEMICAL - REFINING 
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DEVELOPMENTS, 


CHEMICAL PRODUCTS vate» 
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Described as the most versatile 
agent ever discovered for thick- 
ening, suspending, dispersing 
and emulsifying, a new water 
soluble vinyl polymer is now in 
production at a brand new $3- 
million plant at Calvert City, 
Ky., with a 70,000-Ib./mo. ca- 
pacity. 


Called Carbopol, it has un- 





New Vinyl Polymer Powder Plus Water: Instant Jelly 


usual uniformity and is compati- 
ble with fluids ranging from tap 
water to champagne. Applica- 
tions are expected in the cos- 
metic, pharmaceutical, paint, 
printing, and food industries in 
products ranging from _ tooth- 
paste to asphalt —B. F. Good- 
rich Chemical Co., Cleveland, 
Ohio 82A 








Polyester Fiber 


Extends range of wash-and 
wear apparel. 


Eastman Kodak believes that 
its first entry into the polyester 
fiber field significantly extends 
the range of fabrics and apparel 


that can be classed as wash- 
and-wear or easy care. 
Garments made of the fiber, 
blended in proper proportions 
with other fibers, have demon- 
strated a remarkable resistance 
to wrinkling. The fiber can be 
fabricated on all three standard 
spinning systems and on con- 
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ventional production and dyeing 
equipment. 

Called Kodel, the product is 
already in commercial produc- 
tion at Tennessee Eastman’s 
Kingsport, Tenn., plant, which 
also produces acetate and acry- 
lic fibers. : 

Other unique characteristics 
of the new fiber: outstanding 
resistance to pilling; high re- 
sistance to heat (it can be safely 
ironed at temperatures to 425 
F.); great covering power and 
natural whiteness. It is thus 
far available in staple form 
only. 

Prices for Kodel staple in 14 
denier/filament will be $1.60/Ib. 
and in 8 denier and 44 deniers/ 
filament will be $1.50/lb.—East- 
man Chemical Products, Inc., 
Kingsport, Tenn. §2B 


Polyester Plastic 


Withstands 500 F. sus- 
tained, 1,000 F. for short 
periods. 


Commercial production of a 
polyester plastic resin with 
about twice the heat resistance 
of previous polyesters has 
started. Called Vibrin 136A, it 
will withstand a sustained tem- 
perature of 500 F. and a peak 
load of 1,000 F. for short 
periods. 

High mechanical strength 
when exposed to elevated tem- 
peratures together with excep- 
tionally good high-frequency 
electrical properties suggest 
the material for radomes and 
nose cone housing for radar 
equipment on manned or un- 
manned aircraft. It is already 
in limited use as a radome ma- 
terial in jet bombing planes. Its 
use will probably continue to be 
limited, because of price, to 
cases of real need for its special 
combination of properties. 

Chemically, the compound is 
described as triallyl cyanurate 
copolymerized with suitably de- 
signed polyester alkyds.—U. S. 
Rubber Co., New York. 82C 





PACKAGES for safe, 
economical delivery 


UNIFORMITY you can 
depend on 


SCREEN SIZES to fit 
your requirements 


3 good reasons to specify SOLVAY 
Anhydrous ALUMINUM CHLORIDE 


- ka, -# 


Users who specify Sotvay® Anhydrous Aluminum 
Chloride can get a variety of screen sizes from extra 
fine to coarse, specially packaged to assure safe de- 
livery of a pure product in containers which range 
from 50-lb. drums to special bulk trailer loads. Qual- 
ity is uniform... purity is unexcelled... supply and 
Sodium Nitrite ¢ Caustic Soda ¢ Calcium Chloride ¢ Chlorine * Soda Ash 
Potassium Carbonate * Sodium Bicarbonate * Chioroform « Ammonium Chloride 
Methyl! Chloride * Ammonium Bicarbonate « Vinyl Chloride * Methylene Chloride 
Cleaning Compounds ¢ Hydrogen Peroxide * Aluminum Chloride ¢ Caustic Potash 


Mutual® Chromium Chemicals * Snowflake® Crystals * Ortho-dichlorobenzene 
Monochlorobenzene ¢ Carbon Tetrachloride * Para-dichlorobenzene 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


SOLVAY branch offices ond dealers are located in major centers from coast to coast. 
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delivery are dependable. For further information, 
mail the coupon. 


1 SOLVAY PROCESS DIVISION 
| 61 Broadway. New York 6, N. Y. 


I Please send me without cost the following SoOLvAy 
§ Anhydrous Aluminum Chloride items: 


OC) Data on bulk shipment ) Test sample () Literature 























CHEMICALS .. . 


Hydraulie Fluid 


New compound, left, re- 
mains fluid at 700 F. Other 
fluid crystallizes. 


A new synthetic fluid, an alkyl 
silane, holds promise as a hy- 
draulic fluid for use in systems 
subjected to temperature and en- 
vironmental extremes including 
those associated with high per- 
formance aircraft and missiles. 

Designated QF-6-7009 Fluid, 
this new material is diphenyl- 
didodecylsilane. It has _ better 
lubricating properties than most 
previously available high tem- 
perature fluids. It is thermally 
stable in closed systems over the 
wide range off —25 F. to 550 F. 
for long periods; up to 700 F. 
for short times. 

Photograph above shows re- 
sults of test to demonstrate ther- 
mal stability in a sealed hy- 
draulic system. Fluid was sealed 
in an inert atmosphere within a 
thick-walled glass tube, then in- 
serted in a heavy metal container 
and placed in a 700 F. oven. After 
ten hours the test was termi- 
nated. QF-6-7009 was virtually 
unaffected. Similarly packaged 
control fluids, one a_ silicate 
hydraulic base fluid (shown 
above), the other a diester tur- 
bine oil base fluid, exploded in 
less than four hours and were 
poured from their metal contain- 
ers as crystalline residue. 

In addition to its use as a 
hydraulic fluid, the new com- 
pound shows promise as a base 
oil in high temperature turbine 
lubricants, when formulated with 
suitable viscosity index im- 
provers, antioxidants and other 
additives. Base fluids for high 
temperature greases offer an- 
other application possibility. 

Now available in limited 
quantities, it represents the first 
commercial availability of di- 
phenyldidodecylsilane fluid. — 
Dow Corning Corp., Midland, 
Mich. 84A 


BeryHium Oxide 


Hot pressed and machined 
shapes for nuclear, air- 
craft, missile field. 


3eryllium oxide’s characteris- 
tics—low neutron capture cross- 
section, high thermal conduc- 
tivity, high electrical resistivity 
and dielectric strength—has led 
this manufacturer to install fa- 
cilities for the production of 
large, high purity shapes. They 
are adjacent to the company’s 
main plant at Reading, Pa. 
Since beryllium oxide is an in- 
termediate chemical in the pro- 
duction of the metal and beryl- 
lium alloys, starting material 
for the new shapes is withdrawn 
from the plant production flow. 

One of the most promising 
applications of the new shapes 
is in advanced nuclear reactors 
where temperatures preclude 
the use of many present-day re- 
actor materials. With a melting 
point of 4,658 F., beryllium 
oxide retains good tensile and 
compressive’ strength, high 
hardness and high modulus of 
elasticity at temperatures up to 
3,500 F.—well above the ranges 
where most high temperature 
reactors will operate. The 
shapes are suitable for use as 
moderator or reflector, and 
beryllium oxide powder is an im- 
portant component in ceramic 
fuel elements.—The Beryllium 
Corp., Reading, Pa. 84B 


PVC Compounds 
Extrusion speed is doubled. 


Two new rigid polyvinyl chlo- 
ride plastics, QGD-5020 for high 
impact and QGD-5010 for ex- 
treme chemical resistance, can 
be extruded twice as fast as con- 
ventional rigid polyvinyl chlo- 
ride compounds. They were en- 
gineered particularly for pipe 
and contour extrusion applica- 
tions. 

Both compounds are available 
in commercial quantities and 
are competitively prices at 
424¢/lb. in truckload lots. 

On slightly modified commer- 
cial equipment they have run as 
high as 100% faster than com- 
petitive rigid polyvinyl chloride 
compounds and maintain better 
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surface smoothness. Good gloss 
characteristics can also be ob- 
tained on contours and sheet 
for vacuum forming. The Na- 
tional Sanitation Foundation 
lists these materials as suitable 
for making pipe that will carry 
drinking water.—Bakelite Co., 
New York, N. Y. 84C 


BRIEFS 


Indene is for the first time avail- 
able in pure form in semi- 
cormercial quantities. A bi- 
cyclic aromatic ring com- 
pound, it has the general 
properties of benzene with an 
unsaturated side chain and 
thus adds halogens and halo- 
gen acids.—Neville Chemical 
Co., Pittsburgh, Pa. 84D 


Faster setting and more rigid 
than other types of Nylon 6 
materials, the first of special 
Bayer type nylon molding ma- 
terials under the company’s 
license agreement with Fab- 
enfabriken Bayer is now in 
production in New Hampshire 
plant. Called Fosta Nylon 62 
ASK, it is a finely crystal- 
line molding powder.—Foster 
Grant, Leominster, Mass. 84E 


Three fungicides designed to 
lengthen service life of fabric 
and cordage by adding in- 
creased fungus resistance to 
natural fibers are now avail- 
able: Fungitrol 25, 50, 100.— 
Heyden Newport Chemical 
Corp., New York, N.Y. 84F 


Low static styrenes which can 
be injection molded into prod- 
ucts having virtually no at- 
traction for dust particles 
have been developed. They’re 
called Lustrex Lo-Stat.— 
Monsanto Chemical Co., 
Springfield, Mass. 84G 





For More Information . . . 
about any item in this 
department, circle its 
code number on the 
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Some of the many available desiccants 


It takes an expert prescription to dry gas properly... 


Come to Kemp 


Kemp Criad Dryer protects pneu- 
matic instrument board at Spencer 
Chemical in Charlestown, Ind, The 
unit has needed only minor service 
since its installation in 1950 and has 
given top performance at all times. 


Over 20 different desiccants . . . each with its 
own particular properties and uses. It takes 
experience to choose the right one and engi- 
neer it into a drying system that will exactly 
meet your needs. 


Kemp offers you that experience .. . 
almost a quarter-century in designing and 
building drying apparatus. Kemp engineers 
combine the right equipment and the right 
desiccant into a unit that brings you de- 
pendability, ease of maintenance, and sim- 
plicity of operation. For any use... guarding 
pneumatically operated instruments and 


Kemp Inert 


Kemp Convection 
Oryers Gas Generators 


tools . . . drying process gasses and inerts for 
blanketing and purging . pressurizing 
anhydrous liquids . . . liquid drying or any of 
a host of other applications . ..a Kemp Oriad 
or Convection type dryer will give you high 
efficiency drying at low cost. 


Toimprove performance and cutcosts 
in your operation, have Kemp engi- 
neers recommend a system for your 
plant. Your Kemp Representative will 
give you detailed information, or 
write direct for Bulletin D-100. The 
C. M. Kemp Mfg. Co., 405 East 
Oliver St., Baltimore 2, Md. 


Kemp Oried 
Dryers 


Kemp Industrial 
Carburetors 








DEVELOPMENTS... 
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Burner Consumes Wastes and Residual Fuels 


An important advance in the field of industrial 


heating, new heavy-fuel combustion units produce up- 
wards of a million Btu./(hr.) (cu.ft.). 


Back in February of 1953, 
we published an article describ- 
ing the Thermal high-velocity 
burner, a unique equipment 
item featuring heat release 
rates on distillate or gaseous 
fuels of 1-10 million Btu./(hr.) 
(cu.ft.). Thermal Research & 
Engineering Corp., manufac- 
turer of the unit, informed us 
at that time of their active ef- 


forts to secure a suitable design 
for operation on heavy resi- 
dual fuels and waste prod- 
ucts. Such a unit—the Thermal 
Vortex burner—is now avail- 
able. 

Vortex burners operate on a 
wide range of fuels including 
Bunker C, No. 6, asphalts, 
short residuum, acid sludges, 
solvents or any gas. Fuel 
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switching without shutdown is 
commonplace; simultaneous fir- 
ing of oil and gas is possible. 
Heat release rates vary from 
1,000,000 Btu./(hr.) (cu.ft.) on 
No. 6 fuel, to about 3,000,000 
for gases or light oils; in com- 
parison, release rates for con- 
ventional burners run from 50,- 
000 to 400,000. 

Combustion is efficient, com- 
pact, rapid and clean. Conven- 
tional levels of fuel and air 
pressure are standard (140 
psig. oil, less than 1 psig. air). 
Normal! use requires 5% excess 
air; however, the system is 








nie 


“they all add up to on-time performance 
for this triple superphosphate plant! 


When American Cyanamid Company de- 
cided to expand its facilities for the manufacture 
of triple superphosphate, it looked to Brewster, 
Florida, for the plant site, and to the Chemical 
Construction Corporation for the designing and 
building of a new fertilizer plant. 

It is significant that Chemico, in turn, 
called in the Nooter Corporation to custom 
fabricate and field erect all the tanks and proc- 
essing vessels for the sulfuric acid facilities of 
this “fertilizer factory”. Through past associa- 
tion, Chemico has learned to depend on Nooter 
skills for several important reasons: 

(1) Years of specialized experience in the 
field of custom fabrication enabled Nooter to 
offer many time- and dollar-saving suggestions 
both before and during the plant installation. 

(2) Nooter’s extensive experience in field 
erection meant top assurance of on-time 
deliveries. 
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(3) The quality of Nooter workmanship is 
known and respected from coast to coast. This 
fact, plus Nooter’s competitive price, made 
them the natural choice for the job. 

This is the kind of service you can expect 
from every Nooter job, whatever its size or 
location. Why not call Nooter for your next 
custom fabrication, whether shop fabricated or 
field erected? You'll find that Nooter quality 
and dependable schedules are your best equip- 
ment investment. 


Write for: CATALOG #258 
"Field Erected Processing Equipment”’ 


NOOTER 
CORPORATION 


: VIER 
“Since 1896” sae 


Steel and Alloy Plate Fabricators and Erectors ...‘‘Boilermakers” 
1422 SO. SECOND ST. . ST. LOUIS 4, MO. 





EQUIPMENT DEVELOPMENTS .. . 


capable of accepting an air in- 
put of from 70 to 300% of 
stoichiometric quantities—with 
no resultant soot or flameout. 

The Lummus Co., which basi- 
cally designed the Vortex 
burner, licensed world-wide 
rights to Thermal in 1956. Pick- 
ing up the ball, Thermal in- 
troduced a number of improve- 
ments and modifications, and 
put the unit on the market in 
late 1957. Since then, about a 
dozen-and-a-half installations 
have been completed, some sold 
separately and some as integral 
parts of Thermal’s line of heat 
equipment. All are claimed to 
be yielding extremely promising 
results. 
>» Many Applications—Expecta- 
tions are that many of the Vor- 
tex burners produced will find 
application in Thermal’s own 
line of heating equipment. At 
present, two packaged items of 
the line utilizing the burner are 
available: a _ direct-fired air 
heater and a waste incineration 
system. 

Designed to complement the 
burner’s characteristics, the air 
heaters are extremely compact, 
and incorporate no refractory 
lining. These economical char- 
acteristics are directly attri- 
butable to the burner’s high 
heat release rate. Nearly all 
combustion occurs within the 
burner; flames extend beyond 
its mouth for only a foot or two. 
In typical installations at Bart- 
lett, Calif., Columbia-Southern 
is using two of the air heaters 

-one for drying, and one as 
part of a calcining operation. 

As an incinerator of waste 
products, the burner also ap- 
pears to have a-bright future. 
These systems vary somewhat 
in design, depending on end use. 
A typical installation at General 
Chemical’s Linden, N. J. plant 
is firing No. 6 fuel oil to incin- 
erate waste fumes. 

Development work on adapta- 
tion of the burners to other 
packaged products, such as 
inert-gas generators, submerged 
combustion concentrators, and 
fired heat exchangers, is now 
underway. 

Vortex burners will also 
prove useful as integral parts 
of equipment lines not manu- 
factured by Thermal. For in- 
stance, in Dowtherm vaporizers, 


the short flame characteristic 
minimizes the tube-overheating 
problems. In oil stills, the 
flame’s velocity (about 100 ft./ 
sec.) improves convection heat 
transfer by stirring up furnace 
gases. And in steam generators, 
the burner’s low excess-air re- 
quirements result in improved 
efficiency. 

> Construction and Operation— 
Essentially, the Vortex burner 
consists of an air plenum cham- 
ber, swirl-vane assembly, burn- 
er barrel, controls and refrac- 
tory-lined combustion cylinder. 
No external combustion chamb- 
er or furnace is required. 

In operation, the static head 
of combustion air entering the 
plenum chamber converts to 
high rotational energy through 
the swirl vanes. This energy 
provides very intimate mixing 
of air and atomized fuel. The 
squared-off, rear circumference 
of the combustion cylinder in- 
duces small areas of low-veloc- 
ity gas flow—these areas sta- 
bilize the flame. About 80% of 
the combustion occurs within 
the burner, leaving only a very 
short, whirling, hot (3,000 F.) 
flame protruding from the cyl- 
inder’s mouth. 
> Models and Capacities—Six 
standard burner models are 
available, ranging in capacity 
from 3.5-48 million Btu./hr. 
Each model includes a gas- 
electric igniter and provision 
for a flame-failure safeguard of 
the scanner type. Fuel turn- 
down on residual oil is 3:1 with 
pressure atomization and 5:1 
with steam atomization. On gas, 
turndown is 6:1.—Thermal Re- 
search & Engineering Corp., 
Conshohocken, Pa. 86A 


Linear Aeeelerator 


Large-scale radiation proc- 
essing at $1.36/kw.-hr. 


Offered as an economical and 
reliable source of ionizing radi- 
ation for large-scale processing, 
a new 10-million-volt, 21-kw. 
linear accelerator claims an 
operating cost of $1.36/kw.-hr. 
based on 8,000 hr./yr. utiliza- 
tion. Quoted operating price 
for two such units operating 
together is only $1.02/kw.-hr. 

Known as the Mark 20-521, 
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the unit features demountable 
construction. Thus, preventa- 
tive maintenance crews have to 
shut the machine down only 
until spare sections replace the 
principal sections requiring re- 
pair. Typical applications for 
the accelerator include cross- 
linking of polymers, steriliza- 
tion or pasteurization of foods, 
and curing of solid rocket pro- 
pellants. Capacity in terms of 
a typical polymer cross-linking 
operation by electron radiation 
is 7-million 1lb./yr.—Applied 
Radiation Corp., Walnut Creek, 
Calif. 88A 


Control Valve 


Ideal for high-pressure 
drops, flashing service. 


Claimed by the manufacturer 
to be a new design concept, the 
Type 1000 control valve features 
a springless diaphragm motor 
operator that requires less air 
pressure for operation, yet 
transmits greater force to the 
valve stem. Single-seat con- 
struction streamlines the flow 
and eliminates erratic pressure 
variations. Pressure losses con- 
centrate at the flow area, thus 
assuring maximum flow range- 
ability. 

Materials of construction in- 
clude steel, stainless, Monel and 
Hastelloy C; diaphragms are 
made of Buna-N-Nylon. Sizes 
offered range from 1 to 6 in. for 
all materials—Uniflow Valve 
Corp., Cranford, N. J. 88B 


Nitregen Generator 
and other equipment news 
on page 198. 





NEW HIGH SPEED MIXER 
FOR QUALITY FINISHING 


rc 





The Turbulizer produces a h 





TRIPLE ACTION MIXER— Complete uni- 
form blending in 2 to 7 minutes. 


STRONG-SCOTT TRIPLE ACTION MIXER 
exposes each particle in the mixture to 
over 10,000 separate mixing actions 
per minute as it blends and folds. This 
produces a uniformly mixed product 
with 99.9% thorough distribution of 
minor additives. 


TWIN ROTOR MIXERS— Accurate blend- 
ing of liquids and dry mix at any speed. 


TWIN ROTOR MIXERS cre designed 
primorily for high percentages of liquid 
application to light weight ingredients, 
where product identity is to be main- 
tained. A double shaft assembly with 
overlapping, adjustable paddles gently 
combine the liquids with the dry mix. 


STRONG-SCOTT TURBULIZER 


Provides Fast, Thorough Disper- 
sion, Disintegration and Blending 
of Dry Materials, or Pastes In- 
volving Liquids and Solids. 


The TURBULIZER is a high speed, 
continuous mixer that will dis- 
integrate and disperse fat pel- 
lets, chemical ingredients which 
have a tendency to ball or 
agglomerate, and other ingredi- 
ents which can be broken by 
the paddles and thoroughly 
dispersed in the mixture. Prod- 
uct uniformity is accurately 
maintained as a result of high 
speed centrifugal forces created 
by the paddles. 

It is also highly applicable 
where a fluffing action is desired 
on powdered material. Minor 
percentages of liquid may easily 
be added to dry mix with high 
efficiency and dispersion results. 

The TURBULIZER is self clean- 
ing and is built with sanitary 
seals at each end of the shaft. 
The interior is precision ma- 
chined. Overlapping, adjustable 
paddles turn within a close tol- 
erance to the chamber wall, 
providing a selective rate of 
material flo" 

The TURBULIZER may be fur- 
nished in carbon or stainless 
steel and may be jacketed for 
hot water, steam or a refrigerant. 
Capacities will vary depending 
on the bulk density of the ma- 
terial and the degree of agglom- 
erates encountered. Consult 
Strong-Scott for full details. 


SEE OUR COMPLETE LINE OF EQUIPMENT IN THE 1959 CEC PAGES 1675-1678 


WRITE FOR 


FREE COLOR BULLETIN 
For complete information 
on the equipment shown 
above, write to The Strong- 


Scott Mfg. Co. 


DEPT. CE-630 


Equipment Designed for Better Processing 
451 TAFT STREET, MINNEAPOUS 13, MINNESOTA 
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“Buffalo” Type “BLH” Fan 


For Classes f11 & iV Service 


The high performance characteristics of these two 
outstanding “Buffalo” Fans has resulted in their wide- 
spread use in the field of industrial air handling. In 
addition to offering peak-efficiency operation in their 
respective classes, both the “BL” and the “BLH” 
bring you a bonus economy factor of maintenance 
reduced to an absolute minimum throughout a long, 
productive life. This minimum maintenance factor is 
directly due to unusually rugged “Buffalo” construc- 
tion features such as: 


HOUSINGS — The heavy gauge sides and scroll are 
of all-welded construction. Heavy structural steel bracing 
provides housing stiffness and rigid bearing support. 
Flanged inlets and outlets give added support. 


SHAFTS — Hor-rolled or forged shafts are ground to 
close tolerances for perfect wheel and bearing fit. 


WHEELS — Sturdy backward-curved blades are welded 
to the die-formed shroud and welded or riveted to the solid 


MINIMUM MAINTENANCE, 
LONG LIFE ASSURED 
BY THESE HEAVY-DUTY 


“BUFFALO’ FANS 


Buffalo” Type “BL” Fan 


Fo# Classes | & Il Service 





backplate. Heavy hubs assure permanent shaft alignment. 
For higher tip speeds, reinforcing rings provide necessary 
wheel rigidity. 


BEARINGS — Self-aligning anti-friction bearings are 
designed for continuous operation at maximum tip speed. 
Horizontally split, ring-oiled, self-aligning, babbitted 
sleeve bearings are also available. 


For full details, contact your “Buffalo” representative, or 
write for Bulletins F-102 and F-200. 


Minimum maintenance is assured by the famous “Q” Factor — the built-in QUALITY that provides 
trouble-free satisfaction and long life in every “Buffalo” product. 


BUFFALO FORGE COMPANY 
501 Broadway ° Buffalo, N. Y. 
BUFFALO PUMPS DIVISION, BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 


90 
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where they really know Costs 


Fal likely see the famous 


"Jenkins mark on CAST STEEL 


HIS Plant 


In the power generation and industrial processing plants where Cast Steel 
valves are numbered by the score . . . where replacement and maintenance 
costs are recorded to the last penny . . . the true economy of Jenkins Valves 
is clearly seen. 


Records will always show the extra value which Jenkins builds into Cast Steel 
valves, not only with design features you can see but also with unbending 
quality standards for alloys, castings, machining. Plus the toughest known 
testing and inspection system to assure perfection in every detail, and safety 
factors far beyond ratings. 


Select from the Big Line in this Catalog. It includes pressure castings of 
Carbon, Carbon-Moly, 114% Chromium-Moly, 4% — 6% Chromium-Moly, 
314% Nickel . . . alloys that meet a wide variety of specifications. Also, a 
oe = wide choice of patterns, sizes and seating material combinations to satisfy 
Fig. 1046 600 Ib. your different service conditions. 
0.S. & Y. Globe 





CALL YOUR JENKINS DISTRIBUTOR for a copy of Jenkins Cast Steel Valve Catalog and 
prices. Or write to Jenkins Bros., 100 Park Ave., New York 17. 


Typical Jenkins features 
deliver lasting economy 


A ball bearing yoke sleeve is standard 
on larger sizes * Cooling chamber 
and plugged connection for test pur- 


poses is regularly provided below 
packing box, but a lantern gland 
stuffing box is optional * Rustproof, 
lubricated and graphited, wire rein- 
forced packing is standard * Soft steel 
ring joint body-bonnet gasket, fitted 
into accurately matched grooves to 
assure a vapor-tight joint * Seating is 
regrind-renew type. 


Sold Through por Distributors eetywhere 


CHEMICAL ENGINEERING—October 20, 1958 








FIELD REPORT 





SERVICE: LP-Gas Injection 


Burnell—North Pettus Cycling Plant 


PUMP: 1!/2"x5” Aldrich Quintuplex 
OPERATION STARTED: June, 1950 
EXPERIENCE TO DATE: 


Continuous service...pump delivers 52 gpm at 3000 psi. Routine 
maintenance annually...plungers are repacked as necessary. 

Customer reports: "complete satisfaction" with the performance 

of the Aldrich pump. 

Field parts stock available in Carmi, Ill.; Calgary; Casper, Wyoming; 
Charleston, W. Va.; Houston; Los Angeles; Odessa and Tulsa. 

For further information, write the Aldrich Pump Company, 

3 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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to beef up these backbones of industry: Few industries could prosper without high performance ceramic re- 


fractories, mill liners and grinding media. They are the backbones of industry . . . and they will serve best, serve 
longest when imaginative engineering puts Alcoa® Aluminas in their composition. These pure aluminum oxides 
increase refractoriness in direct proportion to the amount used . . . they increase stability and meme under load 
at high temperatures... im prove resistance to thermal and structural spalling or deformation : 
. .. minimize corrosion and erosion. Small wonder that users and makers of refractory shapes f 
and castables, ceramic grinding media and mill liners have found it pays to mix imagination ALcoa © 
and engineering with Alcoa Aluminas . . . for top performance at reasonable cost. f CHEMICALS | 

Alcoa does not manufacture refractories, mill liners or grinding media. We do supply | alin aie ean 
aluminas to makers of the best of these products. For their names, write ALUMINUM COMPANY % 
oF AMERICA, CHEMICALS Division, 702-K Alcoa Building, Pittsburgh 19, Pennsylvania. 

GF, ate ns 


let Alcoa add new dimension to your creative thinking! @ 





For finer products. . 
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CRITICAL 


REQUIREMENT: 
Round-the-Clock Service 
Under Continuous 


The nation’s first privately 
financed and first completely 
integrated synthetic rubber 
operation owned jointly by 
The General Tire & Rubber 
Company and The Ei Paso 
Natural Gas Company at 
Odessa, Texas utilizes 880 
instruments for absolute and 
continuous control by a 
single operator. 


Pressure 


...at New Instrumented 
GENERAL TIRE Synthetic Rubber Plant at Odessa 


Just 22 months after the agreement was signed between The General Tire & Rubber 
Company and The El Paso Natural Gas Company, two new plants costing $32,000,000 
went on stream at Odessa, Texas to manufacture GR-S synthetic rubber. Now in full 
production day and night, a continuous stream of raw materials enters the General 
Tire plant at one end, leaving the other end as bales of synthetic rubber. The entire 
manufacturing process demands the utmost care in the control of timing, tempera- 
tures, pressures and the proportionate quantities of the various ingredients. 
Eighteen pressure vessels fabricated by Graver of ASTM A-285 Grade C flange 
quality steel are important links in the modern automation chain at the General Tire 
plant. Built to be in operation around-the-clock under continuous pressure, the 18 
pressure vessels are symbolic of the meticulous fabricating craftsmanship Graver 
applies to processing equipment for the petrochemical, chemical and petroleum 
industries. Over a century of experience qualifies Graver to tackle the most exacting 


specifications. 


GRAVER TANK & MFG.CO.,.[NC. 
EAST CHICAGO, INDIANA + New York « Philadelphia 
Edge Moor, Delaware « Pittsburgh « Atlanta « Detroit « Chicago 
Tulsa » Sand Springs, Oklahoma « Houston « New Orleans 
Los Angeles « Fontana, California +» San Francisco 
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ONE OF THE FOUR 
SUEY STRONG PILLARS 
OF PROCESSING 























»- BUT WHAT A 




















A recently compiled breakdown of Sulphur consumption in the 

United States, shows about 2% of the Sulphur goes into the manu- 

facture of insecticides and fungicides. 

Not much, perhaps, as tonnages go but no other use of Sulphur is more 

important with the possible exception of the ‘wonder’ drugs. It doesn’t 
take much imagination to picture what would happen if the bugs and parasites were allowed to 
take over our crops and trees. Sulphur, along with other chemicals, is helping to protect our food 
supplies and foliage. 
The role that TGS is playing in this constant fight against crop destruction is to see to it that the 
manufacturers of the insecticides and fungicides always have a ready supply of Sulphur, both 
solid and molten. This constant production and centralized distribution coupled with technical 
help is our contribution to industry. 


i E®> TEXAS GULF SULPHUR CO. 


eNewgulf, Texas -+Spindietop, Texas 
* Moss Bluff, Texas « Worland, Wyoming 75 East 45th Street, New York 17, N.Y. 
° Fannett, Texas 811 Rusk Avenue, Houston 2, Texas 
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NEW VALVE-OLOGY 


shuts off costly maintenance 


Hancock 600# Steel Valves incorporate new concepts in 
valve-ology that reduce valve maintenance and equipment 
down-time. The forged steel bonnet and body have but- 
ting flanges so strong no distortion is possible. The flanges 
form a bonnet joint that utilizes the sealing power of a 
Flexitallic* gasket so effectively not even pressures ex- 
ceeding ten times the rating of the valve can cause a blowout. 
Hancock valve-ology makes full use of stainless steel to 
reduce your valving cost. Seat, disc, stem, swing bolts and 
nuts, thread bushing, packing gland follower—all are stain- 
less steel. Globe, Angle, “Flocontrol”, Lift Check, and Hi- Hancock 600# Steel 
Pressure Drop designs available. A high degree of stand- Globe Valve. Type 
ardization simplifies servicing and inventory needs. Your “resp ene Spats 
industrial supply distributor will gladly give you full de- spsititelsie lt Wiibibia ine 
tails on Hancock Valve quality and performance. Phone Gasket Company 


him today. 


MAXWELL HANCOCK STEEL VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
IN! JUOOW 9 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 





...for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 







For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 












This cutaway view of the 
De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings ... less friction losses. ? 




















Check ep, 3 
These Advantages: / > me eas 











Small Size Light Weight Convenient Arrangement | Wide Application 


Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 







from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than porallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 






against 6000 Ibs. for conventional gear. 
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For further details, 
write for Bulletin 2400. 












FNENA Steam Turbine Company 


803 Nottingham Way, Trenton 2, New Jersey 






PROTECT THE “FROG POND”—This landmark on Boston’s historic Common must be kept clean and 
fresh-looking all year round. “‘Ramuc”’ Enamel, a Parlon® (chlorinated rubber) based paint designed for 
constant submersion in water does the job efficiently. Manufactured by Inertol Co., Inc., Newark, N. J., 
the paint was last applied in May, 1957. The pool is now well along in its second year, with no repainting 


indicated. 


IMPROVE EXISTING PRODUCTS—The cap and valve of this 
garden hose spray gun are molded with Pro-fax®, Hercules’ ex- 
citing new polypropylene. Tough, durable, lightweight, and low 
in cost, Pro-fax is now providing many new and improved prod- 
ucts in fields previously served by metal, wood, or glass. 


PRESERVE THE PRINTED WORD —Billboard posters are now 
being protected with a coating based on EHEC, Hercules® ethy] 
hydroxyethyl cellulose. EHEC lacquers won’t bleed the inks and 
yet protect the posters against extremes of weather. Its solvency 
in low-solvent solutions makes EHEC ideal as a film-former in 
numerous formulations. 


HERCULES POWDER COMPANY 


NCORPORATEO 


900 Market Street, Wilmington 99, Delaware 


CHEMICAL MATERIALS FOR INDUSTRY 


HERCULES 
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by d’Arazien 


A clad “‘sandwich”’ being assembled prior to hot rolling. Claymont Stainiess-Clad Plates-— 
5 to 50% stainless inseparably bonded to carbon steel backing—offer the corrosion and 
abrasion protection of stainiess steel pilus the economy of carbon steel. This is another 
of the many steel plate products available from Claymont’s integrated mill. 


CLAYM™MONT 
STAINLESS-CLAD PLATES 


CHECK CLAYMONT FOR—Alloy Steel Plates + Carbon Steel Plates + Stainiess-Clad Stee! Plates 
High Strength Low Alloy Steel Plates + CF&l Lectro-Clad Nickel Plated Steel Plates - Pressed 
and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 
Large Diameter Welded Steel Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION + THE COLORADO FUEL AND IRON CORPORATION 


Plant at Claymont, Delaware - Sales Offices in all Key Cities 
5788 





...always an insulation investment; never an insulating expense 


FOAMGLAS*’ IS ACID-PROOF 


Few insulations are acid-proof. . . and there’s a lot of acid around a chemical processing operation. It spills or leaks from piping and 
equipment, and there’s often plenty of it in the atmosphere. That’s why most insulations break down so fast in these surroundings. 
Not FOAMGLAS! This unique insulation is made entirely of glass. Like all glass, it’s acid-proof. There’s far more to this insulation 
investment story. FOAMGLAS is waterproof and vapor-proof. That means its insulating value never changes. It’s dimensionally stable 
...can’t burn... unusually strong... easy, economical to handle and install. Let all these benefits make FOAMGLAS a valuable 
insulation investment on your piping and equipment. Write for our latest Industrial Insulation Catalog. PC Glass Blocks are another 


outstanding building product of Pittsburgh Corning Corporation. 


PITTSBURGH CORNING CORPORATION 


Dept. H-108, One Gateway Center, Pittsburgh 22, Pa. © In Canada: 57 Bloor Street West, Toronto, Ontario 





N OW. .. available in special corrosion-resistant 


STAINLESS STEEL ALLOYS 


Manto | § Tanta WMlanka 


EVAPORATIVE TYPE a FINNED 
CLOSED CIRCUIT COOLING TOWERS @F HEAT TRANSFER 
‘oolela4:s.) ‘ SURFACES 


To cool fluids, Suitable for indoor or out- To heat and cool fluids, con- 
condense gases, dissipate door installation. Compact in dense gases, evaporate 
o p ae Pp z 
waste heat. design, quiet operating. All liquids. Also available in any 
Modulating controls avail. metal construction. Controls combination of commercial 
able ™ for winter operation. ee metals and alloys. 
c . = 


for rugged, dependable process service... 


ARLO Coit Co. 
SEND COUPON TODAY 3 a ti i ie 
Please send me information on Marlo equipment checked 


& below: 


[] Cooling Towers 


g {-] Evaporative Type Closed Circuit Coolers 
{-] Finned Heat Transfer Surfaces 
COIL 00 é (-] Please have representative call 


NAME_ PIN i bs 5 iat nee 27; ca 


Company “I ae: 


7100 SOUTH GRAND BLVD. rs ee a | 
SAINT LOUIS 11, MISSOURI Crry Zone___STaTE 


FOR MORE INFORMATION a ERR ERE EEE 
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Eairbanks-Morse Scales 
Economy, Accuracy, Speed... 


Read-out to auto- 
typewriter or tape 


Desk instrument 


for weighing weighing and printing 


fo 
Peeeeeeeserseccees 


_ BATCHING... 


ad 


Offer New 
Electronically: 


Punch card operated 
sequence batcher 


Sequence batcher 
for manual programming 


Even Adapts to Present Mechanical Systems 


Fairbanks-Morse electronic control and instru- 
mentation permits remote location of weight 
recording instruments...assures automatic 
balance detection...automatic ranging without 
drop-weights...automatic zeroing... pushbutton 
recording and much more. 

This same electronic control of weight measure- 
ment can be employed to streamline your batch- 
ing operation. You can select precise quantities of 
all materials...in proper sequence...at the push 


of a button. Or you can put the batching formula 
on a punch card and do the whole job automati- 
cally. 

Weight readings can be fed to automatic type- 
writers, adding machines, tape punchers, etc. 
Chances are your present lever system can be 
converted to electronic operation. 

For more information write today for new litera- 
ture. Fairbanks, Morse & Co., 600 S. Michigan 
Avenue, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





SCALES ¢ PUMPS @ DIESEL LOCOMOTIVES AND ENGINES e ELECTRICAL MACHINERY @ RAIL CARS e HOME WATER SERVICE EQUIPMENT e MAGNETOS 
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WILLIAMS 
ROLLER 
MILLS 


From raw material to finished product—com- 
pletely automatic grinding, blending and pre- 


cision classifying to 20 mesh or micron size! 


Self-adjusting feed rate .. . instant adjustment 
for sizing, even while mill is in motion... 
continuous automatic take-up to compensate 
for wear .. . constant rising air current to pre- 
vent build-up of fines and inefficient cg 
. automatically controlled wer og oad de So ur- 
af se grinding of moisture- 
are features of Williams m tony Mills ils thai 
virtually guarantee increased ngs get a 
cost pa dh se and pag omnes ys 
} any 4 Get all the facts imm te Write 


Helix-Seal Air 
Mills Separators 


Hammer Mills Vibrating 


Screens 
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WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 N. 9th St. St. Lovis 6, Me. 


~ WR DAANS 


Oldest and Lergest Monvfacturers of Hammer Mills in the World 
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NEW BAILEY 
Multi-Pointer Gage 


TORRP RRR ee eee ee) 


4 


MILL FORCED 
PRESSURE DRAFT 


...has twice as many indicators 
...No taller than a telephone! 


Now the popular versatile Bailey Multi-Pointer Gage has 
been reduced in size to conserve control panel space—without 
loss of easy readability. 


Each new Multi-Pointer Gage Unit offers you these three 
choices to— 
1. Measure and indicate draft, pressure, differential pressure 
and level. 
2. Transmit above variables either pneumatically or elec- 
trically to remote indicators, recorders and /or controllers. 
. Receive and indicate any measured variables which may 
be transmitted pneumatically by standard SAMA ranges 
of 3-15 psig. or 3-27 psig. 


FEATURES 

Compact Size—Two large, easily-read 7” scales in space only 
4 inches wide. 

Wide Range Selection — Standard ranges from 0-0.5 in. H20 
to 0-5000 psig available. 


Choice of Standard Colors — Satin Black, Slate Gray, Moss 
Green, or Terra Tan may be selected as an exterior color at 
no additional cost. 

Colored Scales — Scales available in white, red, green, blue, 
yellow, or orange. 

Fluorescent Illumination — All gages have slideout unit con- 
taining bulb and starter for ease of maintenance. 

Readily Accessible Adjustments — Zero adjustment made 
from front of gage. Other adjustments made from rear of gage. 


Two-point Positive Mounting — Gage unit mounted with two 
clips . . . no holes to drill or studs to weld. 


Unlimited Indications — Any number of basic two-indicator 
units may be placed side-by-side to provide indications of 
related factors. Each two-indicator unit is separately mounted, 


For additional information, call your local Bailey District 
Office, or write us direct. 


CP3-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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y Aldgeteolaiitian 
Tred. a= 
fotel a aet-jie) al 


fo} motelalige) | 


valves 
TeMmejalielalal= 


service: 


Zirconium stems in process control valves are now 
being used in liquid chlorine service to eliminate costly 
downtime and maintenance expense caused by corro- 
sion of conventional materials. Zirconium has demon- 
strated from 4 to 20 times longer life than type 316 
stainless steel, and has proved superior to titanium 
and the high nickel and super alloys. 

Engineers at Columbia-Southern Chemical Corpora- 
tion, alert to corrosion-resistant possibilities of zircon- 
ium, tested it in actual operations for over two years. 

Columbia-Southern has now standardized on zircon- 
ium stems, flanged packing glands, and hold-down 
nuts and bolts for all control valves in chlorine service. 

Look at corrosion with zirconium in mind. _ yaive stem above, of conven- 
Zirconium offers you the same opportunity to combat __ tional stainless steel, failed after 
corrosion. Zirconium is now available in quantity and nly si munis, causing expen- 
Columbia-National, through its technical service facil- : 
ma : ;. This control valve with a 
ities and resources, will help you achieve economies _jirconium stem continues 
in your processing operations by using zirconium to to operate dependably after 

two years of service at the * 


solve specific corrosion problems. Write for bulletin — ¢oimbia-Southern Plant at 
Natrium, West Virginia. 





on properties and uses. 


Columbia-Nationali Corporation 


Jointly owned by National Research Corporation and 
Columbia-Southern Chemical Corporation 


DEPT. C5-D— 70 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 


NEW(METALS FOR INDUSTRY 


7) 
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If you need TEFLON in any form 
R/M is the place to get it! 


Raybestos-Manhattan pioneered in research and develop- 
ment in the use of “Teflon.” R/M has had vast experience 
in fabricating this amazing substance . . . has accomplished 
things with it once thought impossible, such as molding 
highly complex valve diaphragms. 

But R/M has more than the know-how—it has the 
facilities to produce “Teflon” in exactly the form you want 
it .. . can supply ail your needs, from the usual types of 


tubes, tape, rods, sheets and flexible wire braid covered 
hose to complicated molded and machined parts. 

That is why R/M should be your headquarters for all 
your needs in products made of “Teflon,” from simple 
standardized parts to intricate components painstakingly 
customized to your specifications. Call on your nearest 
R/M district office for the cooperation you need. Or write 


for detailed information. 
*A Du Pont trademark 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 


Contact your nearest R/M district office listed below for more information or write to Plastic Products Division, Raybestos-Mankattan, Inc., Manheim, Pa. 


BIRMINGHAM | « CHICAGO 31 « CLEVELAND 16 « DALLAS 26 « DENVER 16 « DETROIT 2 « HOUSTON! e LOS ANGELES 58 « MINNEAPOLIS 16 
NEW ORLEANS 17 « PASSAIC « PHILADELPHIA3 « PITTSBURGH 22 « SAN FRANCISCO 5 « SEATTLE 4 « PETERBOROUGH, ONTARIO, CANADA 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles « Mechanical Packings « Industrial Rubber « Sintered Metal Products « Rubber Covered Equipment 
Abrasive and Diamond Wheels « Brake Linings ¢ Brake Blocks « Clutch Facings e Laundry Pads and Covers e Industrial Adhesives e¢ Bowling Balls 
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NOW FISHER GOVERNOR 
PLUS CONTINENTAL EQUIPMENT 


8] 


g 





THESE FISHER REPRESENTATIVES 
CAN SUPPLY YOU WITH 
CONTINENTAL BUTTERFLY VALVES 











AMARI iL .@] 
Vinson Supply Company 







ATLANTA 
J. M. Smither & Company 





AL TLIMORE 
Phe Rhodes Controls Company 


an addition that 
multiplies Fisher’s frit 


ALGARY-EDM¢ ON 
Barb: ber Orgineoring ¥ uppiy Company 


o 4 
; CARACAS, VENEZUELA 
service to industry | See 
CHA 
Robert. tascon & Company 
¥ CHIC 


goccal Pieters & Controls Company 


CINCUNNA 
H, T. Porter Company 






Cc KE"Eneke & 

hrke & Company 
DAL ag 
Vinson upply Company 
RE NVER 
Joy & oy Inc. 
DETRO!I 
BuBors- Webb Company 
HOUSTON-CORPUS CHRIST! 
Puffer-Sweiven Company 
INDIANAPOLIS 
Acme Engineering Agency 
KANSAS CITY 
Sullivan- ppt Company 
LOS ANGEL 
B.R. ve Domaany 
LOUISV 
Allan K. ‘Cook Company 
MARSHALLTOWN 
R. S. Stover Company 
MEMPHIS 
Johnson & wee 
MEXICO, D 
Babcock & Wilcox de Mexico 
MILWAUK 
w. DO. Ehrke. & Company 
MINNEAPOLIS 
R. G. Read sore 
MONTREA 
Process & Sicam Specialties, Inc. 
NEW ORLEANS-LAFAYETTE 
John H. Carter Company 
| NEW YORK 
- Crabbe & Stebbins Company 
ODESSA-FARMINGTON 






















Fisher Continental Butterfly Valves can 
be made to your specifications, of any 
metal, to withstand any temperature 
or pressure desired. Standard pipe 
sizes range from 2” to 36”. Larger 
models available on special order. 








Vinson Supply Company 
PHILADELPHIA 

Clifford B. Ives & Company 
PHOENIX 

Cone & Wallace Company 
PITTSBURGH 

J. G. Chilcoat & Company 











PORTLAND 
R. H. Brown & Company 
RICHMOND 
> W.H. Kidd Company 
# ST. Louis 
+ H.D. Hale & Company 












SALT LAKE CITY 
Williams, Gritton & Wilde 
SAN FRANCISCO 
George R. Friederich & Company 
SAN JUAN, PUERTO RICO 
Badrena & Perez, Inc. 
SEATTLE 
Power & Controls, Inc. 
SHREVEPORT 
John H. Carter Company 
TORONTO 
George W. Beecroft & Company 
© ‘ ey TULSA 
product offering to its customers. [Vinson Supply Company 
& N VE 

| Northern Columbia Process Equipment Co. 

> WICHITA-LIBERAL 














With the acquisition of Continental Equipment, 





Fisher Governor Company is able to expand its service and 










Sullivan-Mears Company 


Continental Butterfly Valves are now available through f WINNI PEC 


_ Mechanical Vaive & Engineering Spec. 






the Fisher representatives listed at right. 





If it flows through pipe anywhere in the world... chances are it’s controlled by... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania 











SINCE 1880 
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Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 





When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...catbon ring glands specially made 
for vertical operation... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an almost indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


commen, GQ UHAE 


TT-1210 
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What can peroxygens~— 
and BECCO-—do for YOU? 


If you are concerned with... 


Bleaching textiles or pulp, wood or leathers 
Modification of carbohydrates 

Dye oxidation 

Foam rubber 

Epoxidation and organic synthesis 
Polymerization and depolymerization 
Surface disinfection 

Metal surface treatment 

Color film processing 

Powder bleaches and household detergents 
Hair dyeing or cold waving 

Dough conditioning 


... you'll find Becco’s thirty years of experience in the 
production and practical application of peroxygen chem- 
icals can help you in many phases of your operation. No 
other company can offer you the benefit of this amount 
of exclusive experience — yours without obligation! 


For example, just drop us a line, and an experienced 
Becco technical representative will call on you at your 
convenience, to discuss any process to which peroxygen 
chemicals are applicable. In addition, our staff of chemists 
and engineers is at your service to assist in any develop- 
ment work necessary. Finally, over 80 informative tech- 
nical bulletins have been prepared and are yours for the 
asking — write us for the complete list. At the same 
time, ask to have our publication, BECCO ECHO, 
mailed to you regularly — it contains a wealth of 
information on peroxygen compounds. Address: 


BECCO CHEMICAL DIVISION 


Food Machinery and Chemical Corporation 
Station B, Buffalo 7, New York 


Proghess in Prorygena k 


m/c 


AND CHEMICAL 
CORPORATION ® 
ke ee 
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FMC CHEMICALS INCLUDE: BECCO Peroxygen Chemicals * WESTVACO Phosphates, Barium and Magnesium 
Chemicals * WESTVACO Alkalis, Chlorinated Chemicals and Carbon Bisulfide * NIAGARA Insecticides, Fungicides and 
Industrial Sulphur « OHIO-APEX Plasticizers and Chemicals * FAIRFIELD Pesticide Compounds and Organic Chemicals 





5 Basic Cylinder Designs Meet 
Every Pumping Requirement 


Spring loaded packing 


Packing adjusting screw style 
stuffing box 


Ball valve, 
hardened inserted valve sect 


Gaulin Horizontal Triplex Pumps 

Reduce Operating and Maintenance 

Costs in Large Volume High 
Pressure Pumping 


Gaulin Triplex Pumps give you every advantage to increase pumping capacity 
. . . Minimize operating, inspection and maintenance costs. 


Horizontal Design provides well area 
separating product from crank case 
. .. makes every part easy to get at 
for inspection or maintenance. 


Well Area can be gasketed for main- 
taining sterility; inert compatible 
chemicals (gases or liquid) for haz- 
ardous materials. 


Gaulin Cylinder can be disassembled 
in minutes . . . cuts maintenance 
costs to a minimum. 
Corrosion-Proof. All product con- 
tacting parts are stainless steel. 
Abrasion Resistant. Critical wear 
points available in abrasion resistant 
materials. 


Gaulin Triplex Pumps are available in capacities from 50 to 6500 GPH ... 
pressures from 500 to 12000 PSI . . . horsepower to 150 HP . . . operating tem- 
perature ranges from minus 90°F to plus 550°F. 

Thousands of installations with leading companies prove rugged, dependable 
Gaulin pumps provide long service at minimum cost in transfer, metering and 
spray drying applications. Write for Bulletin No. P-55. 


71 Garden Street, 


Ball valve, removable valve seats 


Everett 49, Mass. 


World's largest manufacturer of stainless steel reciprocating, positive displacement, pressure exchange pumps, dispersers, homogenizers and colloid mills. 
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Reduce Steam Temperature for Process Operations 
with this light, easily-controlled Desuperheater 


The SK Venturi Type Desuperheater, shown in the illustrations 
SK Fig. 695 Venturi Type Desuperheater. An important above and at left, is designed to reduce the temperature of super- 
j 2 oa heated steam to the lower temperatures required for use in process 
feature of this desuperheater is the fact that the water need ° ‘ Pigg 
operations and for operating plant auxiliaries. 
not be at higher pressure than the steam entering the : x : F i 
desuperheater. As noted in description, right, water can : These Desuperheaters are light in weight and small in saps 
enter the unit at inlet steam pressure. sions—are supported directly by the superheated steam line. In 
addition, they are simple in construction, provide straight-through 
flow with only a small pressure drop. Because these units are de- 
signed for application with automatic control, they are particu- 
larly well suited for process and petroleum plants where steam 
flow varies. They can, however, be used without controls where 
steam flow is steady. In such cases only a separator need be added. 
The Venturi Type Desuperheater reduces steam temperature by 
bringing water into contact with the superheated steam. The water 
pressure is low since it need only equal the operating steam pres- 
sure. The water is preheated in the chamber around the water dif- 
fuser and issues, through many small jets, into the steam stream. 
Since the steam-water mixture is discharged through the desuper- 
heater outlet in a fog-like condition, without contacting the side- 
walls, maximum desuperheating effectiveness is obtained and 
minimum wear occurs in the discharge piping. 
The particular desuperheater shown is one of four types made by 
SK for process plants. Complete details on all types are contained 
in Bulletin 6D. Write for a copy. 


rs) 
JET APPARATUS: Ask for Condensed Bulletin }-1 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin M-1 2 Gh oer ng 
VALVES: Ask for Condensed Bulletin V-1 COMPANY 


HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. MANUFACTURING ENGINEERS SINCE 1876 
GEAR PUMPS: ‘Aah fer Bulletin 17-A 2217 State Road, Cornwelis Heights, Bucks County, Pa. 
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Reynolds foils dust problem 


Dracco Filter recovers 24 tons per day 
of —44 micron alumina dust 


Reynolds Metals Co. likes to keep its 
plants as clean as its rolls of shiny 
aluminum foil. So they installed 
Dracco Dust Control Equipment at 
their Sherwin Plant, Corpus Christi, 
Texas, to trap ultra-fine dust created 
in material handling operations. 

Dependable, economical service 
gained from another Dracco Filter 
installed at this plant five years ago 
was the reason Reynolds specified 
Dracco again. 

All collected metallurgical alu- 


Complete 40-page catalog on 
Dracco Dust Control Equipment 
contains detailed data and valu- 
able reference material, Write 
Sor Bulletin 800, 
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mina dust is efficiently returned to 
process, assuring a waste-free pro- 
duction cycle. Problems of abrasive 
machine wear, high clean-up costs 
and poor working conditions are 
avoided. 

If you want to obtain these cost- 
saving benefits for your dust collec- 
tion problem, call in a Dracco engi- 
neer. Call or write: 

DIVISION OF 


D R A C C FULLER CO. 


4040 East 16th Street + Cleveland 5, Ohio 


| All visible particles are removed 
from dust-laden air by Dracco Multi- — 
Bag Filter. Filtering rate: 19,000 © 
| cfm. Recovery rate: 24 tons per © 
day of valuable, abrasive dust. 


Consulting Engineer: Bechtel Corp. 


With Dracco Dust Control 
Equipment You Can — 


@ recover valuable dust 
from process 


eliminate health and 
safety hazards 


© improve working conditions 


@ stop abrasive wear on 
machinery 


protect vital materials 
from contamination 


cut plant housekeeping 
costs 


halt air pollution 


airstream conveyors 





dust control equipment 








Non-explosion-proof type 


Explosion-proof type 


M-S-A’* Gas Thermatron 
continuously analyzes 
for one component 

in multi-component 


gas mixtures 





CONVECTION CELL 








ANNULLING 


SAW [he 











RECORDER 


OR 
INDICATOR 





Schematic Flow and Wiring Diagram 


A non-explosion-proof type 
of M-S-A Gas Thermatron with 
recorder mounted in cubicle 


This unique development in gas analysis 
instrumentation combines thermal con- 
vection and thermal conductivity effects 
to provide selective measurement of a 
single component of a mixture without 
“scrubbing out” interfering components. 


MSA has been applying its knowledge of gas 
analysis to specific customer problems for over 
30 years. Latest and most unique solution to some 
of these problems is the M-S-A Gas Thermatron. 

This unit selectively analyzes for one component 
of at least a ternary mixture of gases (without re- 
moval of any component) by employing both 
thermal conductivity and thermal convection 
properties of the gas. 

Other standout features: Calibration is possible 
over very narrow or very wide ranges (0-100% Gas). 
Construction is rugged. Operation is stable. Main- 
tenance is simple, infrequent. High accuracy and 
speed of response are inherent characteristics. 

In process control, you can use the selective 
M-S-A Thermatron for analysis of components in 
hydrogenation, ammonia synthesis, hydrocarbon 
synthesis and other processes. 

In the area of atmosphere/combustion control, 
you can analyze for CO, or H, in atmospheres con- 
taining H., CO., N., CO and water vapor. Or, for 
CO, in flue gases. 

And where gas purity is a factor, the M-S-A 
Thermatron is helpful. in the analysis of argon, 
hydrogen, helium or water vapor in oxygen, air 
or nitrogen. 

The MSA Instrument Specialist will welcome 
an opportunity to relate these advantages to your 
specific operation. Contact him soon. And write us 
for informative new bulletin on this inexpensive 
thermal conductivity analyzer. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 








News trom. 


National Carbon Company 


NATIONAL 


Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 








National Carbon 
representatives expand 
your engineering force 


R. L. von HOHENLEITEN, 
SaLes ENGINEER 


Mr. von Hohenleiten has spent the past 
seven years representing National Carbon 
Company to the chemical processing and 
allied industries. He was graduated from 
Johns Hopkins University with a B.S. in 
chemical engineering and is a registered 
professional engineer in Texas. 

His first few years with National Carbon 
Company were spent with an engineering 
group developing new designs and im- 
proving existing designs of “Karbate” 
chemical processing equipment. Von 
Hohenleiten was first active as a Sales En- 
gineer on the west coast and is now serv- 
ing customers in the southwestern section 
of the country. 

Mr. von Hohenleiten is qualified to aid 
in the selection, special designing and in- 
stalling of carbon, graphite and “Karbate” 
impervious graphite processing equipment. 
Call your National Carbon Sales Engineer 
today. 


Low permeability graphite stock 
available from National Carbon 


This low permeability graphite can be 
used in high temperature applications 
where greater degrees of imperviousness 
than obtained with ordinary graphite are 
required. The material is designated as 
Code 82 graphite and has a permeability 
in the range of 1-10 millidarcys. Field 
tests show this material is well suited for 
fused salt vessels, thermocouple sheaths 
and low pressure gas heaters such as those 
used in the heating of chlorine by the 
electrical resistance of the tube walls. 

Code 82 graphite is available in tubes, 
cylinders and blocks. Its permeability is 
uniform and equipment can be machined 
or fabricated from the stock forms with- 
out impairing the degree of impervious- 
ness. For more information contact 
National Carbon Company, P.O. Box 6087, 
Cleveland 1, Ohio. 
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“Karbate’ Internal Low-Fin tube exchangers 
provide high corrosion resistance at prices 
comparable to carbon steel exchangers 


The following comparison made by a 
National Carbon Field representative 
shows the relatively low cost of 
“Karbate” impervious graphite corro- 
sion resistant heat exchangers using the 
newly developed internal low-fin tube. 
The problem consisted of cooling 
150,000 pounds per hour of a sulfon- 
ated hydrocarbon mixture from 300°F. 
to 100°F., using 85°F. water. Heat 
transfer wise, both “Karbate” imper- 
vious graphite and steel could be used. 
But corrosion wise, plain steel would 
not be considered for handling sulfon- 
ated hydrocarbons. Substituting more 
corrosion resistant austenitic and mo- 


lybdenum stabilized austenitic stainless 
steel would jump the price of the metal 
unit two or three times that of the 
“Karbate” impervious graphite unit. All 
comparisons are based on units with 
carbon steel shells and floating end 
construction. 

The low cost extra surface required 
in the low-fin design reduces the oper- 
ating heat flux of the unit, and hence 
the temperature drop through the tube 
side fouling factor. This means a longer 
operating cycle between cleanings. 
Consequently, not only is the “Karbate” 
unit less expensive to obtain but also 
it is less costly to maintain. 





Shell Side 
Pressure 
Drop 


Exchanger 


Tube Side 
Pressure 


Drop 


Overall Dirt 
Coefficient 





33” 1.D. 13 psig 
shell with 
349 -—%“ 
1.D.x16 
ft. long 
internal 
low-fin 
tubes. 


45” 1.D. 
shell with 
904-1" 
1.D.x14 
BWGx16ft. 
long tubes. 


**Karbate’’ 
Impervious 
Graphite 














10 psig 
8 pass 


$13,700 




















TIONAL 


TRADE-MARK 


The terms ‘‘National’’, “‘N” and 
Shield Device, ‘‘Karbate’’ and “Union 
Carbide”’ are registered trade-marks 
of Union Carbide Corporation. 
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SUPERIOR 

PERFORMANCE! 

Now Wilfley’s famous line of Model “‘AF’’ Acid Pumps includes 

1” to 8” discharge sizes with 10 to 3000 GPM capacities, and heads up 

to 200’! This new 8” pump incorporates the same dependable, economical 
features that characterize all Wilfley Acid Pumps. . . continveus, trouble-free 
operation, lower maintenance costs, longer pump life, higher output. 


Wilfley Acid Pumps are available with pumping parts of the machinable 
alloys as well as plastic to meet all requirements. 


INDIVIDUAL ENGINEERING ON EVERY APPLICATION 


Write, wire or phone for complete information. 


A.R.WILFLEY and S 


DENVER. COLORADO. U S.A. *+ P C¢ = te) 


ONS, INC. 


30 * NEW YORK FF E EA 42mN0 STREET, NEW 
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PROPOSALS SOLICITED FOR LEASE OF 
DEPARTMENT OF THE ARMY INDUSTRIAL FACILITIES 








TT L-AVAILABLE NOW! 


All or portions of the above installations are 
available for use for commercial purposes. 
Possible uses are unlimited. 


Facilities: Oleum plants (sulphuric acid); nitric acid; acid concen- 
tration; ether still; nitrocellulose; various explosive manufacturing; 
organic chemical manufacturing; steel foundries; heavy and light 
manufacturing; loading and assembling; offices; warehouses; power 
plants; storage tanks; many other facilities. 


Transportation: Rail and highway facilities are available to these 
installations, including intra-plant rail and road systems. 


Utilities: All necessary utilities are available. 


Labor: There is a surplus of both skilled and unskilled labor in the 
immediate vicinity of most plants. 


Detailed information, arrangements for inspections, invitations for pro- 
posals and sample form of lease may be obtained from the U. S. Army 
Division Engineer having jurisdiction over the area in which you are 
interested. The addresses of the Divisions Engineers are: 


NORTH ATLANTIC 
90 Church St. 
New York 7, N. Y. 


SOUTH PACIFIC 
PO Box 3339 
Rincon Annex 

San Francisco, Calif. 


OHIO RIVER 
PO Box 1159 
Cincinnati, Ohio 


NORTH CENTRAL 
536 So. Clark St. 
Chicago 5, Ill. 


MISSOURI RIVER 
PO Box 1216 
Omaha, Nebr. 


SOUTH ATLANTIC 
PO Box 1889 
Atlanta, Georgia 


SOUTHWESTERN: 1114 Commerce St., Dallas, Texas 


CORPS OF ENGINEERS, U.S. 


MISSOURI RIVER 
. Cornhusker Ordnance Plant, ane dame Nebr. 
ae be Ordnance Piant, Burlington, low 
nance Plan nt, 
take cl City Arsenal, Independence, M 0. 
Nebraska Ordnance Plant, Wahoo, Ae 


oe. 


NORTH ATLANTIC 

1. Birdsboro Ordnance Steel Foundry, Birdsboro, Pa. 
eas Ordnance Piant, Burlington, N. J. 

5: Edgewood Arsenal, Edgewood, Md. 

4. Ordnance Assemb! yy Plant, Edgewood, Md. 

5. Radford Arsenal, Radford, Va. 


NORTH CENTRAL 

. Badger Ordnance Works, Baraboo, Wisc 

. East Chicago omy Steel Fdy., East ‘Chicago, Ind. 
. Joliet Arsenal, Joliet, | 

. Kingsbury Ordnance Plant La Porte, Ind. 

. Twin Cities Arsenal, New Brighton, M Minn. 

. Wabash River Ordnance Works, Newport, Ind. 


HIO RIVER 

. Coraopolis Ordnance Steel mn ind: Coraopolis, Pa. 
Indiana Arsenal, Charlestown 

Jefferson Proving Ground, Madison, Ind. 

. Lima Ordnance Steel Foundry, Lime Ohio 

. Marshall Plant, New Martinsville, W. Va. 

Ravenna Arsenal, Apco, Ohio 

Ridgewood Ordnance Plant, Cincinnati, Ohio 


SOUTH ATLANTIC 

1. Alabama Ordnance Works, Childersburg, Ala. 
2. Holston Ordnance Works, Kingsport, Tenn. 

3. Milan Arsenal, Milan, Tenn. 

4. Phosphate Development Works, Sheffield, Ala. 
5. Volunteer Ordnance Works, Tyner, Tenn. 


SOUTH PACIFIC 
1. Pacific Ordnance Steel Foundry, Pittsburg, Calif. 
2. Riverbank Ordnance Plant, Riverbank, Calif, 


SOUTHWESTERN 
1. Lone Star Ordnance Plant, Texarkana, Texas 
2. Longhorn Ordnance Works, Karnack, Texas 

. Louisiana Ordnance Plant, "Shreveport, La. 

. Oklahoma Ordnance Works, a. 

. Pantex Ordnance Plant, Amari lo," Texas 


MO UVPONK O ouswne 
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IT TAKES A VALVE WITH 
“GUTS” to stay trouble-free and seal tightly on acid 


and slurry service . . . it takes a Rockwell-Nordstrom lubri- 
cated plug valve. Fully protected seats and pressurized lubri- 
cant sealing insure positive shut-off, trouble-free operation. 
Since they cost no more to buy, you pay less for “‘premium”’ 
performance. 

Rockwell-Nordstrom is the world’s most complete line 
of lubricated plug valves. Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pa. 


ROCKWELL-Nordstrom VALVES 


“i ROCKWELL® 


MANUFACTURING COMPANY 








CAN YOU RESEAT 
YOUR VALVES 
FOR A PENNY? 


You can if they’re Rockwell-Nord- 
strom lubricated plug valves. Since the 
lubricant is actually an instantly replace- 
able soft seat . . . you literally can reseat 
in seconds while the valve is in service for 
only a penny’s worth of lubricant. 

Rockwell-Nordstrom is the world’s 
most complete line of lubricated plug 
valves, lubricants and plug valve acces- 
sories. Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pa. 


ROCKWELL-Nordstrom VALVES 


tz ROCKWELL® 


MANUFACTURING COMPANY 
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T PROCESSING (OuiPminT 


TITANIUM 


arc welding 


TITANIUM 








THINKING 
ABOUT 


TITANIUM 
2 





Mallory-Sharon, as a pioneer in titanium technology and largest integrated 
producer of special metals, offers you a wealth of technical assistance . . . ray oe pee eo 
both in print and in person. <a 


PACIFIC COAST Main OFFICE 


Technical bulletins on titanium’s properties and advantages are available haeiveen bia sehr aetke 
through Mallory-Sharon headquarters or sales offices. They're yours for / 
the asking. Use coupon below. / me 

f/f SasT coasrT 


souTHwasT 


On special probiems or applications, our experienced Service Engineering pean 
group is ready to work with you. To make use of this application service, ~ 
just phone or write your nearest Mallory-Sharon sales office. 


KA A LLO RY Ss HAR oO N Mallory- Sharon Sales Offices are strategically 
located throughout the U.S.A. We'll gladly send you 


the name of our representative in office nearest you. 


MALLORY-SHARON METALS CORPORATION + NILES, OHIO 


Mallory-Sharon Metals Corporation 
Niles, Ohio 


Please send me the technical bulletins on titanium 
checked at left. 


Name 





Title 





Company 





Address 


City & State. 
ee ee ee a ee 
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APPLE 10 N° "conde Expansion Joints 


i 





— 








Relieve the strain of expansion and contraction on long runs of rigid conduit 


Temperature changes place a terrific strain on all long 
conduit runs. To relieve this potentially dangerous 
condition, it is best to install APPLETON “XJ” Ex- 
pansion Joints at frequent intervals along the entire 
system. These weatherproof joints, for use with heavy- 
wall conduit, have a metallic packing and a bonding 
jumper to assure the entire conduit system remains a 
continuous electrical conductor. The jumper, installed 
in accordance with U.L. recommendations, gives 
double protection against extreme expansion move- 
ment reducing the effectiveness of the metallic bond. 

As the conduit is inserted in the joint, a bushing is 
placed on the end in the manner shown. This bushing 


permits maximum conduit movement and yet the 
conduit can never pull free of the joint. The APPLE- 
TON “XJ” Conduit Expansion Joint features a me- 
tallic packing and pressure ring at the flexible end 
to keep the joint weatherproof at all times. 

Wherever a long run conduit installation exists, 
the need for APPLETON “XJ” Expansion Joints 
exists. Interior or exterior, from Texas to Maine, 
temperature strains do exist, so take advantage of 
APPLETON’S product research program to give you 
the precision products you require .. . APPLETON 
“XJ” Weatherproof Expansion Joints for all long run 
conduit installations. 


Sold Through Franchised Distributors Only 


a | (I is “on 
Equipment 
“ST” Series "oe 


Also Manufacturers of: 
Industrial 


Connectors Unilets 
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FULLY STANDARDIZED EXCHANGER 
OFFERS UNPRECEDENTED FLEXIBILITY 


down go costs and delivery time for the process industries 


It’s here ... the most versatile heat exchanger ever developed for 
the chemical industry —the Ross C-100. Of quality construction 
throughout, it is pre-engineered and fully standardized, by-passing 
high costs and delays inherent in custom fabrication. 

Readily assembled to handle any combination of liquids and 
gases, the C-100 can be used as a heater, cooler, condenser or vapor- 
izer for hundreds of process applications. 

Extreme flexibility predominates . .. in materials, sizes and 
arrangement of components, mounting position, tubeside passes, 
nozzle orientation. Your choice is virtually limitless in meeting a 
tremendous range of conditions. 

Want specific details? New illustrated Bulletin 302.5K1 will bring 
you all the facts on design, materials, sizes and adaptability. Send 
the coupon for your copy. 


_ 
Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 


ROSS HEAT EXCHANGER DIVISION 
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Mail this coupon for 
new Bulletin 


To: 

American-Standard* 

Ross Heat Exchanger Division 
Buffalo 5, N. Y. 


Please send your new illustrated Bulletin 
302.5K1 fully describing the Ross Type 
C-100 Heat Exchanger. 


NAME 
TITLE 
COMPANY 


ADDRESS 





WE wouldn't be in business, 1f YOU couldn't 


cut costs with 
these unusual 


Nothing resists abrasion like an abrasive, such 
as silicon carbide. Here, for example, is a 
CARBOFRAX lining that outlasted hard-fired brick 
on the order of 3 years to 6 months. That's why 
so many operators are using CARBOFRAX linings 
in dust collectors, downcomers, coke chutes, and 
similar equipment exposed to severe wear. 


Pictured here is the oil-fired furnace mentioned 
in the copy. It’s used for working 450-Ib. drill 
bits. The dull bits are heated in the right-hand 
opening to 2000 F, then dressed and returned 
to the left opening for tempering at 1450 F. At 
the time of this photo, our refractories had 
been used for well over 3000 hours—were still 
in good condition. 


The three parts of this furnace that take the 
most abuse are each made of CARBORUNDUM’s 
super refractories. The hearth and skid rails are 
silicon carbide. The piers are our electric fur- 
nace mullite—still going strong after five years. 
The skids, when pictured, had been in service 
three years with no replacement necessary. 


0 


refractories! 


Take advantage of the one good thing to come out of the recession: 
EXTRA TIME . . . time to look around . . . time to spot areas where better 
materials will give you better service—and help cut your operating costs. 


For instance: Those “vulnerable” areas in your furnace—i.e. areas sub- 
jected to flame impingement or heavy loads, or exposed to abrasion or 
corrosion. Or other “working” areas where heat must pass through the 
refractory. In these spots, you may profit handsomely by substituting one 
of our special-purpose refractory materials. Materials designed specsfically 
to meet these conditions. 


For example: One customer replaced hard-burned, acid-proof brick in 
the vertical wall area of a cyclone dust collector with our CARBOFRAX® 
silicon carbide lining. After three years’ service, the CARBOFRAX lining 
still shows practically no wear. Whereas before, the lining was badly cut 
out after only a few weeks. Quite a saving! -. . . in materials, in labor, in 
downtime. 


For example: The sidewall, backwall and main arch of an oil-fired fur- 
nace were replaced with Carborundum’s super refractories because the 
operator was getting only three months life. After the changeover, life 
increased 300%! 


For example: In another furnace, 300-lb. annealing baskets and 50-Ib. 
motor heads were pushed directly over a fireclay hearth. But maintenance 
costs were so high that a CARBOFRAX hearth was substituted. This not 
only solved the maintenance problem, but also transmitted the heat rapidly 
—and made possible a saving of one third in fuel. 

Granted, Carborundum’s refractories cost more. But they also save 
much more—in terms of refractory life . . . furnace downtime . . . and 
maintenance costs. They also do more—in terms of higher furnace output 
... faster heat transfer .. . and increased efficiency. In short, we wouldn't 
be in business if you couldn’t cut costs with super refractories. 


Here’s how you can start cutting costs: 


it will take less than an hour to read these two booklets 
about the applications — and properties — of Carborundum’s 
unique, new super refractories. Send for them today. 


Subscription to “Refractories” 


is yours for the asking. This technical bro- 
chure is published approximately every other 
month; contains a wealth of information on 
new refractory materials, lining techniques, 
etc. Offer limited, so write soon. 


Refractories Division, The Carborundum Company, 
Perth Amboy, N. ]., Dept. H-108. 


CARBORUNDUM 


Registered Trade Mark 





..and you can see here....and here, sir, 
how we've killed maintenance problems 


on our new forged steel lines. 




















We stop galling and erosion by giving you 13% 
chrome stainless steel trim with wedges duracased 
to a rugged 7000 Brinell hardness. 

The square and bolted body-bonnet joint makes 
it easy to service the valve quicker. And it’s a 
tighter joint, made doubly leakproof by recessing 
the soft iron gasket into the body. The gasket 
can’t blow! 

And you get the fastest joint make-up you’ve 


ever seen. Look at those pipe ends. See the extra 
wrench-gripping area and lugs. See how body- 
bonnet flanges are out of the wrench’s way. No 
time lost here! 

-These new 600-lb. OIC forged steel valves are 
available with either /igh-flow ports (1300 line), 
or standard-flow ports (1100 line). Call your OIC 
Distributor, or write for specification literature. 
The Ohio Injector Company * Wadsworth, Ohio 


A \ VES | BRONZE, IRON, FORGED AND CAST @TEEL, LUBRICATED PLUG VALVES 
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Filters for extreme conditions . . . 


TO GALVANOMETER 


RESISTANCE 
WIRE 
(HEATER) 
PUROLATOR AS 
FUSION SEA. 


PUROLATOR 
POROUS METAL 
OFF USER TUBE 


With one end of a 3” long cylin- 
drical Purolator porous metal 
element suspended in liquid 
oxygen, the other end was 
heated electrically. Neither the 
element itself nor the fused 
seam joining the fitting to the 
element was affected by the re- 
sulting thermal shock. This dia- 
grammatic sketch shows how 
the filter was prepared for the 
experiment. 


THERMAL SHOCK 


Purolator metal filter media can take it 


How much thermal shock can a filter withstand? 

In a recent series of experiments, various samples of 
Purolator metal filter media stood up under temperature 
gradients, across short lengths, of up to 500°F...and could 
have taken more. There was no effect on filter efficiency. 
Thermal shock is only one of the difficult operating prob- 
lems Purolator’s staff of “Q” and “L” cleared-filtration 
experts handle regularly. They can design and produce 
the exact filter needed to remove any known contaminant 
from any known fluid under any operating conditions. They 
have produced filters and separators to operate within the 
following wide ranges of conditions: 


TEMPERATURES: from —420° to 1200°F. 

PRESSURES: from a nearly perfect vacuum to 6,000 psi. 
RATES OF FLOW: from drop by drop to thousands of GPM. 
DEGREES OF FILTRATION: from submicronic to 700 microns 
(in various media). 

No other filter manufacturer can offer such complete serv- 
ices to handle so wide a range of tough operating conditions. 
These brochures outline what Puro- pREr ; 
lator can do for you, or, if you have beat 

an urgent filtration problem, call 

Jules Kovacs, Vice President in 

charge of Technical Sales... or send 

him the details of your application. 


Filtration For Every Known Fluid a U = 4 O LATO Fe 


PRODUCTS, INC. 
RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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Buflovak Nauta Mixer 
blends faster... 

takes less power... 
improves production 


A new motion in mixing sets a new standard 
for blending dry materials of all kinds. Pre- 
cessional motion, exclusive in Buflovak’s Nauta 
Mixer, gives gentle positive action for uniform 
dispersion without dusting. A revolving screw 
flight travels around the interior of a stationary 
cone body .. . lifts the material to the top as it 
swings around the inside surface. . 

The results: intimate mixing even when 
handling materials of different fineness, dif- 
ferent specific gravities. And Buflovak’s unique 
design assures uniform mixing when using 
additives, wetting materials or dissolving solids 
in liquid media. 

Available in models ranging in capacity 
from 10 to 125 cubic feet, Nauta Mixers do a 
more thorough job on a shorter mixing cycle 
to boost production and cut costs. 

Send for Catalog 382 today. Additional facts 
are also available in the Chemical Engineering 
Catalog, pages 429-452. 


Pre-test your mixing operation 
in Buflovak’s 
Customer Service Laboratory 


If your processing problem involves mixing, drying, 
evaporation, extraction, impregnation, crystallization 
or other related processes you can find the answers at 
the Buflovak Laboratory. 

Equipped with an extensive line of small-scale and 
pilot-size units and staffed with experienced engineers, 
this research center has solved over 7000 processing 
problems. Whether you test a few beakers of material 
or make a full scale production run, you get positive 
results. Write for Bulletin 381. 





BLAW-KNOX COMPANY 
Buflovak Equipment Division 
1551 Fillmore Avenue, Buffalo 11, New York © 
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Need COOLER RUNNING MOTORS for your big jobs? 


In Ratings 

thru 500 hp 
Standard TEFC 

or Expiosion-Proof 


WAGNER Tube Ventilated Motors 


For big fans, blowers, pump drives—heavy duty applications 
where you need large motors with highly effective ccoling 
systems for long !ife—choose Wagner Tube Ventilated Motors. 


These motors have fabricated steel frames that are provided 
with a series of tubes through which cooling air is forced by 
an external blower. Internal blowers, one at each end of the 
rotor, circulate the warm air inside the motor through ducts 
in the rotor and stator and around the cooling tubes. This 
effective cooling system holds the operating temperature of the 


WAGNER ELECTRIC CORPORATION 


This 400 hp tube ventilated motor is being tested on a 
1000 hp dynamometer at the Wagner plant. Photo of 
motor at right, with blower shield removed, shows cool- 
ing tubes and external blower. 


WMS56-12 





can solve your problem 


motor within the specified limits of 55° C Rise for Class A or 
75° C for Class B insulated motors. 


Wagner tube ventilated motors are available as Type YP, 
standard TEF€, with Class A or Class B insulation; or as Type 
ZP, explosion-proof, with Class A insulation only. Type ZP 
motors can be supplied with Underwriters’ Labels for Class I, 
Group C or D, or for Class II, Group E, F or G locations. Let 
your Wagner Sales Engineer show you how these motors can 
solve your big motor problems. 


¢ 6407 Plymouth Ave., St. Louis 14, Mo. 





Let Timken Company metallurgists select the one steel 
analysis that gives you maximum tube life per dollar 


VARIETY of high temperature steels can handle 
the combination of pressure, temperature and 
corrosion that your operation creates. But only one 
steel analysis can handle your problem in the most 
economical way, give you maximum tube life per dollar. 
Timken Company metallurgists can find it for you 
fast. They’re recognized experts in high temperature 
steels because they’re backed up by more than 25 years 
of research and experience. They’ve solved hundreds 
of industry’s toughest pressure problems—economi- 
cally. Ask these experts for help and you can be sure 
of getting the best possible tube life per dollar, 
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And we've got the steels to do the trick. You can get 
Timken® seamless pressure tubes in sizes up to 11” 
O.D. x 3%” wall—available in all stainless and alloy 
grades to meet almost any combination of operating 
conditions. And because we make only electric 
furnace fine alloy steel, you can be sure of accurate 
analysis, uniformity from heat to heat, ozder to order, 
tube to tube. 

Why not save money by letting Timken Company 
metallurgists solve your pressure problem? The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 


te ard 
=/ 





THE LeBOUR COMPANY, INC. 


128 


Easily Serviced without Disturbing 
PIPING—WIRING—ALIGNMENT 


The complete drive unit, including the impeller, 
of this new Type SZ LaBour pump is removable 
as a unit for replacement or maintenance—leav- 
ing piping and motor undisturbed and in perfect 
alignment. 

Although Type SZ is a non-priming pump, its 
design permits it to handle large quantities of air 
or gases mixed with the liquid, so that aerated 
solutions or volatile materials—within reasonable 


limits—cause no trouble whatever. The fully open 
impeller and absence of sealing rings or other 
closely fitted pumping parts give this pump the 
ability to move dirty liquids without clogging or 
loss of efficiency. 

LaBour dependability, long the recognized top 
in the industry, is built into this newest LaBour 
unit. Practically any requirement as to corrosion- 
resistant materials can be met. 


ELKHART, INDIANA, U.S.A. 
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Working wonders out of waste! 


This quadruple-effect evaporator concen- 
trates antibiotic liquids for E. R. Squibb & 
Sons, New Brunswick, N. J. Developed for 
the handling of streptomycin waste, it dem- 
onstrates Swenson’s ability to help advance 
the production of new pharmaceuticals put 
into service for humanity. 

Send for Processing Profiles, the 
authoritative new color booklet of perform- 


ance reports! It shows Swenson products on 
the job . . . bringing higher efficiency and 
quality to all the processing industries. Re- 
member, what Whiting’s Swenson Evapo- 
rator Division has done for others can 
be done for you. Swenson 
Evaporator Company, 15669 wu 
Lathrop Avenue, Harvey, j 
Illinois. 


08 


PROFILES” 


87 OF AMERICA’S “‘FIRST HUNDRED’ CORPORATIONS ARE WHITING CUSTOMERS 


A Division of 


SWENSO. 


Proved Engineering for the Process Industries Since 1889 


WHITIKG 
Corporation 





WHITING: MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY AND RAILROAD EQUIPMENT. 
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Giant refineries like Esso Baton Rouge 
use Sola-Flex® Expansion Joints 


one to four weeks after receipt of order! 

A new pamphlet describes Solar’s 
complete line of Sola-Flex expansion 
joints. Write for it to Dept. F-78, Solar 
Aircraft Company, San Diego 12, Calif. 


FORTY OF AMERICA’S FiFTY largest busi- 
nesses—power, petro-chemical, nuclear 
and others—use Sola-Flex expansion 
joints to help solve difficult piping 
problems, The giant Esso refinery at 
Baton Rouge has installed 6 ft rec- 
tangular Sola-Flex joints in some of 
its critical equipment where it is neces- 
sary to handle difficult extremes of 
thermal growth and vibration. 


Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made in a wide va- 
riety of stainless and high-temperature 
alloys in a complete range of sizes, 
from % in. to 35 ft in diameter. Tem- 


peratures range from —320F to 1200F; 


pressures from complete vacuum to 
600 psi and up. And rugged, economi- 
cal Sola-Flex joints can be “in service” 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 
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OTHER 


BAD AIR IS COSTLY... [i coppys 


‘ “BLUE RIBBON” 
ion PRODUCTS 


{? 


HORIZONTAL TURBINE 


Teleicl *1eh, 4 





VERTICAL TURBINE 
x frame sizes 


epower 





... as compared to 
the blower that keeps air fresh 


Your men can’t produce at top efficiency Exhausters fit all your “fresh air” require- 
when stagnant, hot or fume-filled air robs ments. The Coppus “Blue Ribbon” means 


FANMIX GAS BURNER 


them of their energy. premium performance at ordinary cost. . 
Wherever bad air slows down production Check and mail the coupon for specific <A 
. in shipholds, tanks, drums, boilers or information. Sales offices in THOMAS’ REG- SS 

other places where men need fresh, cool air IsTER. Other “Blue Ribbon” Products a . 
. a Coppus Blower becomes both a safety in CHEMICAL ENGINEERING CATALOG, REFINERY \ 


device and a production tool CATALOG, BEST'S SAFETY DIRECTORY, MINING 


| 


Portable and easily adaptable for special CATALOGS. f 
: J ‘ i FANMIX GAS-OIL BURNER 
purposes, Coppus “Blue Ribbon” blowers and 


MAIL THIS COUPON! To Coppus Engineering Corp., 231 Park Avenue, Worcester 2, Mass. 
WLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: “! 
D In tanks, tank cars, (C) on boiler repair jobs. O pehewesing welding OI ocsascccccceninones iebeininitl solsapinboeuiteadacmemenaish 


ete. 
COOLING: stirring ep stagnent 
oO motors, generators, Oo air wherever men are  § WWM AINE .. 0c ctecerseene POSE EEE EDTA EE ER ERERET SEP ER SSRN REORERSED 
switchboards. working or material is 
Oo in seroplane fusilages, drying. 
wings, etc. 0 wires and sheets. ‘al wali chinien: ns see eee cewevescccnences os seecercegneseneatesanessenseeeseneetee 
on coke ovens, ete., after treated with 
D0 CD) eeneral man cooling. 0 coating material. 
oO on steam-heated rub- 
ber processes. Oo around cracking stills. 


| 


oO in underground cable 


rite here any special ventilat> 
problem you may have.) 


Ee ee ee ee SE SE Sa SO” Se ce ee 
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Turns waste gas into dry ice...through 
Pritchards GOOD FINANCIAL DESIGN 


How to make dry ice economically from impure 
waste CO: gas. That was the crux of the problem 
in the design and construction of Allied Chemi- 
cal’s dry ice plant at Hopewell, Va. 

J. F. Pritchard & Co., engineers and contrac- 
tors for the plant, not only found the answer but 
devised a unique process (now patented) that 
enabled Allied to strip out the contaminating 
elements—hydrogen and nitrogen—and use them 
to produce ammonia. Allied completely utilizes 
its raw gas and turns what looked like a waste 
material into marketable commodities. 

This is another example of Pritchard’s good 
financial design in action in the chemical indus- 
try. But good financial design is more than crea- 
tive engineering alone, more than astute 
planning and purchasing, more than cost-con- 
scious construction. It’s the combination of these 


factors in such a way that a Pritchard-built plant 
makes maximum return per dollar invested. 
Pritchard’s broad experience in building 
chemical facilities and sound business approach 
to technical construction are at your service—to 
help you build for greater profits. We'll be glad to 
send you details of our complete engineering and 
construction service for the chemical industry. 


zr. Pritchard «co. 


ENGINEERS © CONSTRUCTORS 
Dept. 404, 4625 Roanoke Parkway, Kansas City 12, Mo. 


OFFICES IN CHICAGO, HOUSTON, PITTSBURGH, NEW YORK 
SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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Fill your surfactant needs 


from CARBIDE’S 


9 TERGITOL 
nonionies 


Take your choice from CarBIDE’s TERGITOI 
nonionies—one that is completely soluble 





in oil . . . another that dissolves in water 
at high temperatures . . . or one with a 
combination of characteristics. TERGITOL 
nonionics have outstanding capacity to emul- 


sify oils, waxes, and greasy soils—to hold 


them in suspension. As wetting agents, 
TERGITOL nonionics are noted for their chem- 
ical stability in the presence of acids and 
salts. They are not affected by hard water 
or alkalies. 


TeRcITOL nonionics have proved effective 
in scouring, bleaching, and carbonizing com- 
pounds used by the textile industry. As 
detergents, they speed dishwashing, launder- 
ing, dry cleaning. They give good pigment 
dispersion, flow-out, and stability to latex 
paints. Metal cleaners, leather dressings, 
silicone preparations, shampoos, adhesives, 
bactericides—all can be improved with 
TERGITOL nonionics. 


Cloud Points of 0.5% aqueous TERGITOL 
Nonionic Solutions (Degrees C.) 


You can obtain TERGITOL nonionics in 
55-gal. drums, combination car load or 
truck load lots, or compartment tank car 
shipments. Your CarsipE Technical Repre- 
sentative can help you solve your surfactant 
problems. Or write Dept. HC, Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. 


UNION CARBIDE 
CHEMICALS COMPANY 


‘UNION 


DIVISION OF 
CARBIDE 


CORPORATION 


“Tergitol” and “Union Carbide” are registered 


trade marks of UCC. 





TRAYLOR 


is engineering adwancement _/ 

















9’-6"' diameter x 375’-0” Traylor Rotary Kiln in Plant installation of 9’-6’' diameter x 250’-0” 
a Portland Cement plant. Traylor Rotary Kiln in Portland Cement plant. 


Traylor engineering experience in the building of kilns 
satisfies the demand upon process industries for 
greater production, and offers many advantages. One 
Traylor-Made kiln advancement is the “full-floating”’ 
type of tire. Special mounting of these tires holds 
them securely in place but permits them to float free 
of the shell as it contracts and expands. 
Traylor-Made kilns are revolved by means of a train 
of spur gears. The main or girth gear is of cast steel 
with high addendum machine-generated teeth. The 
main pinion is of cast, forged or tool steel with low 
addendum machine-generated teeth. All gears are of 
heavy proportions to take care of shock load, wear 
and life expectance. 

Call on the experience of Traylor engineers for your 
machinery needs. 


ilustrated is one type of Traylor'’s Pinion 
Write for bulletin No. 1115 today! 


Mountings with the gear guard rem ved. 


TRAYLOR ENGINEERING & MFG. CO., 2000 MILL ST., ALLENTOWN, PA. 
Sales Offices: New York — Chicago — San Francisco 


Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


APRON FEEDERS PRIMARY GYRATORY Ceuswees jaw Causrees SECONDARY GYRATORY CauSwERs 
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ONE OF A SERIES 


Printed by offset lithography on 
70-lb. paper containing Wyan- 
dotte PURECAL® in the coating. 


Is Wyandotte technical service 
a one-man band? 


Definitely not! 

And no one realizes this more than we do 
at Wyandotte. 

That is why we have practical men techni- 
cally trained to serve the pulp and paper 
industry . . . who work with the soap or 
detergent industry . . . while others devote 
their activities to the chemical, pharma- 
ceutical, and petroleum fields. 

These men are also available to bleach- 
makers, concrete companies, rubber and 
plastic manufacturers, and the many other 
industries we serve. 

What can these men do for you? 

They can give you the kind of helpful 
technical assistance your scientists need and 
want. 

They can supply background information 
on the application of our products to yours. 

They can give you the chemical and physi- 
cal properties along with other pertinent 


characteristics on each of our products .. . 
their specifications and limitations. 

Equally important to you, they can pro- 
vide valuable application data on our prod- 
ucts that may result in distinct advantages 
to you. They can also arrange consultation 
with our science-specialists* on new product 
problems which our products may help solve. 

Although far from being a one-man band, 
Wyandotte technical service can be sweet 
music to your ears. 

All you have to do to take advantage of it 
is give us as much background material as 
you can on your product or processing prob- 
lem, so that we can tailor our services to 
meet your needs. 

For a pictorial presentation of technical 
service at work, turn the page. 

*Chemists, chemical engineers, physicists, etc., 


whose industrial or research experience quali- 
fies them as specialists in their particular field. 


SODA ASH e CAUSTIC SODA « BICARBONATE OF SODA « CALCIUM CARBONATE « CALCIUM CHLORIDE « CHLORINE *« MURIATIC ACID ¢ HYDROGEN « DRY ICE 
GLYCOLS ¢ SYNTHETIC DETERGENTS (anionic and nonionic) e CARBOSE® (Sodium CMC) « ETHYLENE OXIDE * ETHYLENE DICHLORIDE * PROPYLENE OXIDE « PROPYLENE 
DICHLORIDE « POLYPROPYLENE GLYCOL ¢ DICHLORODIMETHYLHYDANTOIN ¢ CHLORINATED SOLVENTS * OTHER ORGANIC AND INORGANIC CHEMICALS 





Figuring the economics of 50% vs. 74% liquid caustic 


...an example of Wyandotte technical service at work 


1 A user of liquid caustic soda studies Wyandotte literature 

showing possible savings by switching from 50% to 74% 
material. From it, he gets a basic understanding of his own 
economic position, calls in a Wyandotte technical-service man. 


3 Wyandotte engineers—with broad experience in applica- 

tions of caustic soda and the correct equipment for its 
proper handling—assist in designing heat exchangers, cooling- 
tower piping, storage tanks, and materials of construction. 


Stepped-up use of caustic, or changes in freight 
rates, can alter your economic position in relation 
to 50% vs. 74% concentrations almost overnight. 
That’s why it’s wise to survey your requirements 
periodically. Wyandotte technical service, as 
demonstrated on this page, is available to Wyan- 
dotte customers and prospects. If you have a prob- 
lem concerning caustic soda, or any product with- 
in our technological or manufacturing background, 
check with us . . . our approach is designed to pro- 
vide answers. Wyandotte Chemicals Corporation, 
Michigan Alkali Division, Wyandotte, Michigan. 
Offices in principal cities. 


Wyandotte 


CHEMICALS 


Pacing progress with creative chemistry 


2 The Wyandotte technical-service man analyzes the problem with 

respect to the customer’s continuous growth; brings to light savings 
of thousands of dollars in freight charges by changing to 74% liquor— 
recommends the proper equipment ...the changeover was accepted. 


4 The Wyandotte technical-service man keeps in touch during new 

construction. When problems arise, such as the location of equipment 
for most efficient operation or more economical installation . . . alternate 
valves or new materials of construction... he is available for advice. 


The technical-service Oo = 
man is on hand to re ti hed 
help unload the first f cede! ste 
tank car of 74% caustic , 
. . seeing that outlet leg 
is properly steamed, di- 
luting water correctly 
proportioned, tempera- ~w 
ture controlled, safety ~*~ 
precautions followed. 


535 “s" 











ALLIS-CHALMERS 


Compacting 
Process 


... more economical than any other 
method of agglomeration 


Plan 
to stay 
ahead 


MODERNIZE 


Equipment used 
with compactor 
or used 
independently 


Upgrade for Profits 
..».Mechanically 


Pree control of particle size, density and solubility factors 
is now assured with the Allis-Chalmers compacting process. 
The heart of this efficient, completely mechanical system is 
this new Allis-Chalmers compacting mill. 


Converts Loss into Profit 


By-product material, too fine for use, from the original proc- 
ess, is first densified into slabs or flakes in the compacting 
mill. Agglomerated product is then granulated in the roller- 
type mill and separated in the vibrating or gyratory screen. 
This conversion of by-product material into a usable product 
changes loss into added profits. 


* Get Bulletin 07B8836 for the complete story. Ask your A-C 
Qyemnicy i he representative for a copy, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


Aero-Vibe is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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PRACTICE ... 


PROCESS FLOWS 





Four-story solvent 


extraction columns perform 


key operation 
in Davison’s new ... 


Shorteut to Uranium Fuels 


February 27, 1958, marked a 
significant milestone in the de- 
velopment of this country’s nu- 
clear industry: On that date the 
Atomic Energy Commission 
gave its blessing to the sale of 
uranium concentrates direct 
from Uranium Reduction Co.’s 
Moab, Utah, ore processing mill 
to Davison Chemical Co.’s nu- 
clear fuels plant at Erwin, Tenn. 

Until the granting of that his- 
toric license, all uranium-bear- 
ing materials—even unenriched 
—had to be secured from the 
Government. Now, direct flow 
of uranium “yellow cake” con- 
centrates from mills to nuclear 
fuel plants cuts down total 
number of operations needed to 
make unenriched fuels (Chem. 
Eng., Aug. 25, 1958, p. 53) and 
eliminates time lost in small-lot 
purchases from AEC. (The Com- 
mission is still the only source 
of uranium enriched in U-235, 
however. ) 

Too, the unfreezing of yellow- 
cake output by AEC gives 
uranium mills a new potential 
outlet for product not contracted 
for by AEC. 
© Accent on Flexibility—Davi- 
son’s $2-million nuclear fuels 
plant at Erwin is said to be the 
largest in this infant industry. 
Production capacity in terms of 
uranium metal is around 1 mil- 
lion lb./yr.—more than enough 
to supply this country’s present 
demand. 

But despite its relatively 
large size, Davison’s operation 


is still primarily on a custom 
basis. From three basic raw 
materials—uranium ore concen- 
trates, thorium ore concentrates 
and enriched UF,—plant pro- 
duces a wide range of nuclear 
materials. Major products are 
uranium and its alloys for 
metallic fuel elements and 
uranium dioxide powder for 
ceramic elements. Installation 
also turns out such esoteric ma- 
terials as depleted UO, for 
ceramic colorings and thorium 
metal for electronics applica- 
tions. 

Plant is unique in size and 
scope of products. Although 
processes and techniques are 
based on procedures developed 
originally by AEC, Davison did 
some original equipment design 
to streamline the basic flow- 
sheet. 
> Planning for Growth—Davi- 
son’s flexible installation is a 
commentary on the fledgling 
status of the nuclear power in- 
dustry today. Summing up the 
design philosophy that went 
into the plant, Technical Di- 
rector E. R. Johnson states: 
“Our primary consideration was 
to build a versatile facility 
which could serve the nuclear 
power industry in its research 
and development phase today as 
well as supply nuclear fuel later 
on when we reach mass-produc- 
tion proportions.” 

When the industry becomes 
more standardized, Davison en- 
visions a mass-production fa- 


Ps Unfold Flowsheet seman 
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For Natura! Uranium Fuels: 


Uranium ore 
concentrates 






or 


Low-enriched scrap 
(max. 5% U-235) 


HNO; —— > 





DIGESTION 
TANK 


cility adjacent to its present 
plant, with the latter assuming 
the task of specialty production. 
> Solvent Extraction — Davison 
now makes all unenriched ura- 
nium products directly from ore 
concentrates. 

First, concentrates are dis- 
solved in nitric acid and uranium 
extracted with tributyl phos- 
phate in kerosene. Uranium is 
stripped from solvent phase 
with water, forming a uranyl 
nitrate solution that can be 
processed into several products 
as indicated on the flowsheet. 

Solvent extraction steps are 
carried out in perforated-plate 
pulse columns, 40 ft. high and 
6 in. dia. Columns are made of 
stainless steel and fed by posi- 
tive-displacement pumps. 
> Dioxide or Metal—To make 
uranium dioxide, uranyl] nitrate 
solution is decomposed to UO, 
at 400 F. in an electrically 
heated pot. Reacting with hy- 
drogen at 1,200 F. in a tube 
furnace reduces UO, to UO.. 

To make metallic uranium, 
UO, is fluorinated with HF at 
1,100 F. in a rotary kiln fitted 
with an Inconel reaction tube. 
Resulting UF, is mixed with 
magnesium in twin-shell blender 
and charged to electrically heated 
reduction furnace. After 1,200-F. 
reduction, resulting uranium 
metal derby (so named because 
it’s shaped like a derby hat) is 


GRINDER 
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melted and cast into ingots in a 
vacuum induction furnace. Ura- 
nium can also be alloyed during 
the melting operation. 

> Making Hot Fuels—Process to 
make enriched fuels starts with 
UF, obtained from an AEC 
gaseous diffusion plant. Size of 
equipment used is inversely pro- 
portional to enrichment; for 
highly enriched material (over 
5% U-235) equipment is almost 
laboratory size. 

To make metal, UF, gas and 
hydrogen are piped to top of a 
vertical reactor with Monel 
tubes. Reaction at 1,150 F. pro- 
duces UF, “green salt” that 
leaves bottom of reactor 
through a rotary valve. 

Green salt is blended with 
magnesium and charged to a 
reduction furnace. For high 
U-235 enrichments, calcium re- 
ducing agent is employed be- 
cause it gives more complete re- 
coveries of highly valuable 
enriched uranium. 

Enriched uranium oxides are 
made by hydrolyzing UF, in a 
water injector, forming a solu- 
tion of UO.F, in water. Treat- 
ing with ammonia precipitates 
ammonium diuranate which is 
filtered out on a PVC-coated 
filter press. Cake may be cal- 
cined to make U,O, or reduced 
with hydrogen at 1,500 F. to 
produce UO, for’ enriched 
ceramic fuels. 





COLUMNS extract uranium from acid solution | 
nium into water solution. Disengaging sections 
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solution of ore concentrates, then re-extract ura- REDUCTION FURNACE heats UF,-Mg blend to 1,230 F. where reduction reactio 
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INo Mystery-- 
INO Magic-but 
IN HEATING EQUIPMENT 
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IRON STEAM HEAT 
















RANSFER SURFACE 


V vou once and for all eliminate internal electrolytic cor- 
rosion because all metals in GRID Cast Iron Steam Heat 
Transfer Surface that are in contact with steam are sim- 
ilar .. . not 2 or 3 different metals that promote cor- 
rosion to cause leaks and breakdowns. GRID Cast Iron 
Steam Heat Transfer Surface also eliminates external 
corrosion because its cast iron construction resists acids 
or fumes in the air. When corrosion in heat transfer 
equipment ends, maintenance ends. . . it’s as simple as 


GRID that, no mystery, no magic, no “sales” talk. Your heat- 

ing problems are no longer problems... you do away 

BLAST with high maintenance costs, repair work and the 
nuisance of leaky heating equipment. 

HEATERS GRID Cast Iron construction eliminates the use of re- 


ducing valves where high steam pressures are used. 
It is designed to withstand steam pressures up to 250 
P.S.1. . . . 450° temperature. GRID Cast Iron Steam 





Shown In Fan Assembly Heat Transfer Surface does away with replacement 
A rugged, strong, and economical heat transfer surface, GRID costs because GRID is built to last for years... Op- 
“nd bis ie aelnnn coer tale ies ee erating successfully without maintenance in many 
tion, less cubical space, and being designed and made the plants since 1929. Sounds worth looking into? Then 
same as GRID Unit Heaters are resistant to corrosive atmos- * 
ass oe definitely proven for yous of service and get the complete story today » +. Come the heating 
maintenance-free. : 





season you will be glad you did. 


29 YEARS MAINTENANCE-FREE SERVICE 
ON ALL TYPES OF GRID EQUIPMENT 


a Send for the complete story on GRID Unit Heaters, 
GRID Blast Heaters, and GRID Radiation for chemical 
plant use .. . it is contained in GRID Products 
Catalog No. 956. Write today for your copy. 





GRID RADIATION 
Designed for the tough applications in conjunction with high D. J. MURRAY 


steam pressure systems, GRID Radiators eliminate the use of 


aye Se BR Oe Ee MANUFACTURING CO. a = 





wi d steam p . up to 250 P.S.1. . . . and wide fin 

spacing prevents collection of dust and dirt. . . perticularly , Ee 
adaptable for factory, shop offices, store rooms, laboratories, Wanupacturenrs Scuce 1883 * AN 
etc. . . . any place where smaller heating capacities than 5, 0,/ NS OF : 
required of a unit heater ore needed. WAUSAU @ WISCONSIN ‘on vine “e 
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Gasoline plant changes valves. 
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..ends leaks...saves money 


i” 





] 


Crane Valves Stop Trouble in Severe Blowdown Service 


This large Southwestern gasoline plant was 
troubled by leaky, lubricated plug valves 
used on 900-pound blowdown service lines 
from gas scrubbers. Water, scale, dirt and 
other foreign matter cut out the plugs and 
seats. Valve maintenance costs rose and 
scrubber efficiency dropped. 


It’s more than a year since the plant 
replaced the costly plug valves with Crane 
1-inch, 600-pound forged steel globe valves. 
Today these Crane valves, operated sev- 
eral times daily, continue to seat tightly. 


With the leakage problem licked, the 


plant has saved money on maintenance, 
and improved the efficiency of scrubber 
operations. 


Got a leaky valve problem of your 
own? Your Crane Man will have the eco- 
nomical answer. He and Crane have been 
providing solutions to valve and fittings 
problems for many years—all based on 
thorough knowledge of oil and gas industry 
needs .. . Crane know-how in design and 
manufacturing... Crane dependable 
quality. Take it up with your Crane Man 
on his next call. 





Rugged Crane 600-pound 
globe valve seating is famous for 
resistance to foreign matter and 
wire-drawing. Better design and 
materials do it! 


C RAN E VALVES & FITTINGS 


PIPE «© PLUMBING « 


KITCHENS °e 


HEATING e« 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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Now working with industry on today’s newest 
developments, the Raymond Vertical Mill is serv- 
ing manufacturers in the production of solid rocket 


propellants. 


Since this unit is designed for pulverizing to ex- 
treme fineness and uniformity, it does an excellent 
job in grinding the ammonium nitrate and am- 
monium perchlorate oxidizers to the required speci- 
fications. 


Outstanding features of the Vertical Mill are:— 


1. Ability to meet exacting particle size distribu- 
tion requirements for proper burning rate and 
molding qualities. 


Easily adjusted for a wide range of product 
fineness. 


Quick and complete accessibility for adjust- 
ments, clean-out or maintenance. 


Trouble-free operation with no over-heating of 
product. 


Automatic and dust-free operation. 


Compact layout and flexible installation. 





One company has already been using the 
Raymond Vertical Mill for over two years, 
and has obtained excellent results on am- 
monium nitrate and perchlorate. Raymond 
mills have also been used for many years 
on the potassium chlorate, perchlorate, and 


Write for data on nitrate oxidizers. 
special applications 

of the Raymond 

VERTICAL MILL. 


COMBUSPION ENGWEERING, INC. 


CHICAGO 22, ILLINOIS 
COMBUSTION ENGINEERING-SUPERHEATER gages Montreal, Canada 
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Flowsheet geared to concentrate direct from U-mills. . 


Davison Chemical Co.—under recent AEC blessing—is now 
processing ore concentrates directly from uranium mills, 
breaking long-existing Government bottleneck. 













Computers stimulate creative engineering 


ae Se ee ee a Se oe ee eo 


While necessitating fundamental lines of thought, computers 
take much dog-work out of problem solving, thus freeing 
the engineer to spend more time analyzing results. 
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How to design for accurate volumetric measuring. ... 150 
Here’s a satisfactory answer to the problem of accurate 
metering of liquids in batch operations. This method is 
equally good for an air atmosphere or inert-gas blanket. 

Get design data for tubular heat exchangers rapidly.. 153 






Use these handy charts to save time in your calculations 
for shellside heat transfer coefficients and shellside pres- 
sure drop in baffled tubular exchangers. 



























Find pressure and temperature effect on viscosity... . 


Today’s best engineering estimation methods are summar- 
ized by author Gambill. This issue he shows you how to 
get change in gas viscosity with temperature and pressure. 













How protective coatings establish corrosion control. . 


Review the selection, method of application and practical 
limitations of coatings to achieve effective corrosion con- 
trol in plant structures and process equipment. 
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What happened in this year’s job market? 


Drop off in recruiting activity switched the job market for 
new engineers from the seller to the buyer. Here’s the latest 
report on what happened to the 1958 grads. 














Engineer your maintenance stores problems 


Take an engineering approach to find optimum mainte- 
nance stores. Simplified procedures provide solutions to 
the problems: when to order and how much to order. 












Why do 


There are four main reasons: 


First, the nation’s largest stocks 
of Allegheny stainless are always 
on hand at Ryerson—2351 types, 
shapes, sizes and finishes . . . tons 
of sheets, plates, bars, angles, 
pipe, tubing and fittings. 

Second, Ryerson knows stainless. 
As the pioneer supplier of stain- 


more stainless buyers 


call Ryerson? 


less from stock, Ryerson has 
worked with more stainless users, 
helped more firms to use the right 
type to the best advantage. This 
experience is always available to 
present and future users. 


Third is the equipment for cutting 
stainless to your specifications. 
The most modern shears, saws, 


and flame-cutting machines pro- 
duce accurate sizes and shapes, in 
any quantity. 


And fourth is Ryerson’s ability to 
deliver any requirement, any 
quantily—-on time. 

When you need stainless, or 
help on stainless problems—call 
your nearby Rycrson plant. 


INDUSTRIAL PLASTICS AND BEARINGS DIVISION 


RYERSON STEEL 


Member of the <Q» Stee! Family 


Other Products: Ryertex-Omicron PVC pipe and fittings, sheets and rods + Babbitt metal + aluminum + carbon, alloy and stainless steel in every type, 


shape and size - metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « BOSTON « WALLINGFORD, CONN. + PHILADELPHIA - CHARLOTTE « CINCINNATI > CLEVELAND 
DETROIT + PITTSBURGH + BUFFALO - INDIANAPOLIS » CHICAGO - MILWAUKEE - ST. LOUIS - LOS ANGELES » SAN FRANCISCO + SPOKANE + SEATTLE 
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Problem Solving by Computers: 
Stimulant to Creative Engineering 








Two Ways to Solve a Problem: 


NOORS 
. To set up problem 

You spend calculating 

Time left to interpret results 


+ 


Oat: Ret. 1 


ODERN electronic computers 
34 greatly contribute to the ex- 
pansion of both creativity and effi- 
ciency within the process industries. 
Because of their tremendous speed 
and high accuracy, computers help 
to free the engineer from routine, 
time-consuming labor. As a result, 
he has more time for creative work. 
In addition, the fundamental ap- 
proach, so essential to proper 
utilization of computers, promotes 
a line of engineering thinking that 
truly follows basic theoretical prin- 
ciples. 


We may think of a computer as 


an extremely dependable slave who 
carries out commands exactly as 


.. by SLIDE RULE... by COMPUTER. 


Cc. K. BUELL and L. W. POLLOCK, Phillips Petroleum Co., Bartlesville, Okla. 
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specified, and at remarkably high 
speeds. Such a slave can do nothing, 
however, unless he first receives 
complete and detailed instructions 
covering all possible conditions and 
situations that he may encounter. 
To properly guide this slave, the 
master must first analyze the pro- 
posed tasks in great detail, and 
evaluate all fundamental manipula- 
tions and methods thoroughly. Once 
this is done, and the instructions 
are given, the slave will carry out 
each assignment so rapidly that the 
master will be able to undertake 
many projects that he could not 
handle without the slave. 
(Turn page) 









COMPUTERS STIMULATE. . . 


Computers Need Guidance Too 


Engineers benefit from the use of 
electronic computers much the same 
as the master benefits from his 
lightning-fast and dependable slave. 
Since computers handle calculations 
with such rapidity, the engineer can 
explore a wide range of parameters 
to get a better idea of the impor- 
tance and significance of the varia- 
bles involved. He can spend more 
time interpreting and analyzing the 
problem’s results. Or, as another 
alternative, he can apply himself to 
other pressing plant problems. A 
computer will not, however, solve 
any of the engineer’s problems un- 
less the engineer first develops the 
methods and procedures required 
for proper computer operation. 

Many reports such as “The Best 
Corn Hybrids Calculated by Elec- 
tronic Computer” or “Solution of 
Complex Mathematical Problems 
Has Been Turned Over to Giant 
Electronic Data Processing Ma- 


L. W. Pollock 


C. K. Buell 


C. K, BUELL, as manager of Phillips 
Petroleum’s Process Development 
Div., is involved in the application 
of electronic computers to develop- 
ment, design and operating prob- 
lems. A graduate of Colorado 
School of Mines, Buell is the author 
of several technical publications, 
and holds a number of patents relat- 
ing to hydrocarbon conversion proc- 
esses and separation methods. 


L. W. POLLOCK, manager of Phillips 
Petroleum’s Mathematical Engi- 
neering Branch, has responsibility 
for developing new engineering ap- 
plications for electronic computers. 
He has authored a number of tech- 
nical articles, and holds several pat- 
ents relating to petroleum and 
petrochemical processes. Pollock 
received his MS degree in chemical 
engineering from the University of 
Washington. 
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chine” have been published in the 
past few years. Such stories imply 
that electronic computers have pro- 
duced answers to not fully under- 
stood scientific problems. This im- 
plication is far from the truth. 

Fundamental principles of prob- 
lems that have been too large to 
solve without a computer need to be 
firmly established and well under- 
stood to develop a method of solu- 
tion for a computer. The engineer 
is thus required to think in funda- 
mental concepts, and to obtain a 
more complete theoretical under- 
standing of his problems. Com- 
puters stimulate creative engineer- 
ing. 

Comparative capacities and costs 
of computing illustrate other bene- 
fits attainable with electronic com- 
puters. The table on the next page 
compares estimated relative speeds 
and computing costs of three elec- 
tronic computers and a desk cal- 
culator. The electronic computers 
are typical of those used in the 
process industries, and include a 
small-scale computer (CPC), a 
medium-scale computer (Datatron), 
and one large-scale computer (IBM 
709). 

To promote better understanding 
and insight into practical engineer- 
ing utilization of computers, several 
typical industrial applications are 
discussed below. In the examples 
presented, digital computers were 
actually used for solving the prob- 
lems. These machines are useful in 
solving essentially any problem that 
can be expressed in mathematical 
terms. On the other hand, for cer- 
tain problems such as those result- 
ing in ordinary differential equa- 
tions, analog computers are usually 
more efficient. In either case, it is 
usually necessary to analyze the 
problem to determine fundamental 
engineering and mathematical prin- 
ciples involved, and to present the 
variables of the problem as mathe- 
matical expressions. 


Heat Exchanger Program 


Heat exchangers must be de- 
signed, selected, and evaluated for 
many operations in the process in- 
dustries. This design and rating 
has recently been programmed for 
a medium-size digital computer. De- 
velopment of this program required 
a thorough evaluation of all exist- 
ing design procedures and equa- 
tions. Some equations were revised 
to eliminate discontinuities. And 


new, generally applicable equations 
that do not degenerate at limiting 
conditions were developed. The 
analysis was much more thorough 
than required for design of ex- 
changers one at a time by hand. 
Very complete and automatic, the 
general program enables thorough 
design or rating of all types of ex- 
changers. 

An engineer desiring specifica- 
tions for a heat exchanger fills out 
the problem data sheet. Computer 
auxiliary machinery punches in- 
formation from the data sheet into 
cards. These, along with other cards 
bearing calculation instructions, 
feed into the computer. In about 
3 to 5 minutes, the machinery prints 
a complete summary of design 
specifications for the exchanger. 
Resultant design is closer to op- 
timum than normally obtained by 
hand calculation methods. 


Fractionators a la Computer 


Usually, it is of great economic 
importance to achieve maximum ef- 
ficiency from existing fractiona- 
tors, and also to specify optimum 
design for new units. Computers 
permit design engineers to tackle 
these problems economically and 
with relative ease. 

Tray-by-tray fractionator calcula- 
tions, performed on a medium-size 
electronic computer, have assisted 
in pulling maximum efficiency from 
many existing fractionators. The 
computer program is very flexible. 
It permits calculations for fraction- 
ators with multiple feeds and multi- 
ple side-draws, absorbers, absorbers 
with intercoolers, reboiler-absorb- 
ers, strippers, and extractive and 
azeotropic distillation columns. 
Average computer time from start- 
up to solution for a typical fraction- 
ator problem involving one set of 
operating conditions is about one 
hour. Exploration of several sets of 
operating conditions, as required in 
the design of a new fractionator or 
in the analysis of an existing unit, 
takes only a few hours of comput- 
ing time. 

Fractionator economics depends 
primarily on operating pressure. 
Therefore, normal practice in frac- 
tionator design is to set an operat- 
ing pressure dependent on the tem- 
perature of cooling fluid or some 
other parameter. Selection of this 
pressure is also often based on the 
practical experience of the design 
engineer, 
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As fractionator pressure  in- 
creases, relative volatility or ease 
of separation will usually decrease. 
Decreased relative volatility re- 
quires either more reflux, more 
trays or both. In contrast, increased 
pressure permits a greater mass 
flow of vapor per unit of tower 
cross-sectional area. This tends to 
decrease required column diameter. 
Increased pressure, of course, also 
increases minimum requirements 
for thickness of the fractionator 
wall. 

Other effects of pressure occur 
in the heat exchanger train related 
to the fractionator. Increased pres- 
sure raises the overhead vapor tem- 
perature. As a result, for a given 
cooling fluid, the average tempera- 
ture difference in the condenser 
goes up, and the effective cooling 
surface drops. 

Economic optimum operating 
pressure for a fractionator is a non- 
linear function of many variables 
such as those mentioned above. Al- 
though these variables are well 
known to design engineers, the 
magnitude of the problem prevented 
any thorough analysis and optimiza- 
tion until the electronic computer 
became available to perform the 
computations. 

One method of calculating opti- 
mum operating pressure for frac- 
tionators on a Datatron computer 
is now in use. This method calcu- 
lates the investment cost of equip- 
ment and also the utility cost for 
equipment operation. By establish- 
ing a method for balancing incre- 
mental investment cost and utility 
costs, the program enables the en- 
gineer using the computer to reach 
a decision on the most economic 
design. Such optimization is becom- 
ing of ever greater importance for 
industrial survival in an increas- 
ingly competitive market. 


Statistical Applications Too 


In the past few years, computers 
have been applied to the statistical 
analysis of experimental data. As 
a result of this increased emphasis 
on data analysis, the need for close 
planning of experimental programs 
to obtain valid conclusions regard- 
ing relationships between process 
variables becomes evident. Also, 
processes are continually becoming 
more complicated and involved, and 
product specifications more critical 
and rigid. 

For instance, the refinery engi- 
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COMPARISON OF COMPUTING SPEEDS AND COSTS 
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Relative ———Estimated Relative Cost —Cost/Speed Ratio— 


Computing 


Speed Equipment & Labor Total Equipment Total 
NS oS is ss 1 1 25 26 1.0 26.0 
SN MGS 5 cise vie 100 100 50 150 1.0 1.5 
Datatron......... 2,000 500 50 550 0.250 0.275 
OM TOP. os 6 60,000 2,500 150 2,650 0.042 0.044 


neer in the 1930’s could probably 
quickly determine the best operat- 
ing conditions and cut points to 
produce the most desirable products 
in a batch crude-oil distillation 
unit. A modern catalytic process, 
however, requires statistical analy- 
sis of experimental data from well- 
planned experiments to establish 
optimum conditions—those that 
maximize such variables as econver- 
sion, yield, product quality, product 
value and, ultimately, _ profit. 
Through the application of engi- 
neering and statistical fundamental 
principles to computer analysis of 
process data, a greater understand- 
ing of such process variables and 
their optimization can be realized. 

This understanding also permits 
the simulation of various processes 
on computers. In many cases, the 
application of fundamental princi- 
ples to processes allows postulation 
of the relation and interaction of 
process variables. Such a funda- 
mental approach may eliminate the 
necessity for experimental work on 
certain process steps, or it may 
minimize the experimental work re- 
quired. For involved processes, the 
electronic computer may help to 
predict results based on the postula- 
tions. 

If experimental data confirm the 
predicted results at several condi- 
tions, other experimental tests to 
explore the full range of each vari- 
able may not be necessary. Postula- 
tion based on theoretical principles 
may require confirmation with only 
limited experimental data, while 
empirical equations for correlation 
of process variables will require 
experimental data over the entire 
range. Such an approach to process 
development can save both time and 
technical manpower compared to an 
Edisonian experimental approach. 
In view of the rising costs of ex- 
perimental work and the increasing 
complexity of new processes, a high 
efficiency of experimental work is 
very desirable and necessary to ob- 
tain maximum benefits from re- 
search efforts. 





A Look Into the Future 


As larger computers with in- 
creased speed and capacity are de- 
veloped, the programming and 
coding segments of solution become 
more of a bottleneck. Some com- 
puters, now in the design stage, 
have capacities of perhaps 100 
times those of today’s “giant” ma- 
chines. In order to prepare prob- 
lems for computers of this size, it 
will be of utmost importance to 
have efficient and fast computer 
compilers and other aids. These 
units more quickly assemble the ma- 
chine language program from 
algebraic and general statements of 
the problem. For some computers 
now being planned for the future, 
preparation of machine language 
without benefit of a compiler would 
require thousands of coders per in- 
stallation. ‘This, of course, would 
be quite impractical. Fortunately, 
considerable effort has been ex- 
pended on compiler systems by both 
computer users and manufacturers. 
However, in view of potential ca- 
pacities of some of the future com- 
puters, efforts in developing easier 
methods of using them must un- 
doubtedly be rapidly increased. This 
problem should justify development 
work similar to that devoted to 
other equipment improvements. 

One final point deserves mention. 
Because of the more fundamental 
approach to engineering problems 
necessary to the increasing depend- 
ence on electronic computers, the 
curriculum in our engineering 
schools should be reviewed. Engi- 
neering courses should now be di- 
rected more toward fundamental 
physical, chemical and mathemati- 
cal principles. Less emphasis 
should be given to empirical and 
shortcut methods of solving engi- 
neering problems. The precise and 
theoretical approach to problems 
is becoming more practical. 
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Solve Batch Liquid Metering Problems 


MAX BASS, Project Engineer, Heyden Newport Chem. Corp., Garfield, N.J. 


Meas liquid ingredients for a batch reaction 
or mixing operation is a problem you frequently 
come across, 

When you need a high degree of accuracy, weighing 
or metering the ingredients into the process is gen- 
eraliy your first answer. Initial cost and maintenance, 
constant necessity for recalibration and adjustment 
and the difficulty in automatic control, makes these 
two techniques undesirable in many cases. 

Also, there are times when you must handle a liquid 
in an inert atmosphere such as nitrogen or carbon di- 
oxide. Using a weighing or metering procedure means 
the added cost of venting inert gas and also an error 
in metering because of gas bubbles or gas solubility. 

These problems are eliminated with a volumetric 
tank. Proper design and installation of volumetric 
vessels gives high accuracy—accuracy equivalent or 
superior to weigh tanks or meters. 

In addition, reproducibility of each batch, suitability 
for automatic control and inherent safety that guaran- 
tees good accuracy in case of equipment failure, makes 
this installation a desirable solution to your measur- 
ing problems. 


Here’s How it Operates 


Feed liquid is pumped from a storage tank into the 
volume feed-tank through valve V,. This valve is actu- 
ated by a float-liquid-level control LL,. When high level 
is reached—liquid level reaches the float center line 
in the 3-in. pipe riser and actually causes float move- 
ment—an air or electric signal is transmitted to valve 
V, which then shuts. 

In the same way when the tank is emptied, the bot- 
tom float control LL, is actuated at low level, closing 
valve V;. 

A three-way solenoid valve is tied into the float con- 
trols. This way the tank is vented for filling and air 
pressure is applied for the emptying cycle. 

When the material you’re handling requires an inert 
gas blanket, you can add a recompression tank. This 
method of delivery is also suited for weigh-tank instal- 
lations. If you’ve insufficient compressed air capacity 
to discharge the tank, or the economics of the process 
justify an additional tank, then an air-recompression 
chamber can also be used. 

Float control system is identical with the single feed- 
tank setup. However, the operational difference is the 
overflow—instead of venting to the atmosphere, it’s 
piped into the recompression tank. This compresses 
the gas over the entire fill cycle. 

The whole sequence is controlled manually or auto- 
matically, as your process conditions require. By inter- 
locking the float controls in the proper sequence, mini- 
mum supervision is required. 

For example: you can set up the tank so it won’t 
refill until LL, is actuated and . . . conversely, valve 
V, won’t open until LL, is actuated. 
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With proper indicating lights on a remote panel 
board, status of the process is easily followed. 


Design a Tank for Venting to the Atmosphere 


Perhaps the best way to illustrate the design of 
a volumetric feed-tank is by taking you step-by-step 
through an actual design situation. This way you'll be 
able to follow our design and then apply the same tech- 
niques to your problems. 

We want to design a volumetric tank for operation 
at 86 F. with the following conditions: 

¢ Material—40% caustic soda 

* Quantity—6,000 Ib. 

¢ Specific gravity—1.423 at 86 F.; 1.416 at 104 F. 

¢ Valve closure leg—the total time from the in- 
stant the liquid level actuates the float till the valve is 
actually closed. You must determine this experi- 
mentally : 

Feed valve into tank (V,): 
+2.5 sec. average. 

Discharge valve out of tank (V.): 
+1) = +4.5 sec. average. 

¢ Feed rate into tank—20 gpm. 

¢ Discharge rate out of tank—30 gpm. 

ePressure vessel required—ASME 
flanged and dished heads. 

e Air pressure required—45 psig. will be used to 
blow out tank contents. 

Piping used—all schedule 80 pipe and fittings. 

If location of the feed tank is relatively close to the 
receiving vessel, base ycur design on completely blow- 
ing out the discharge line between the bottom float 
control and the receiving vessel. 

If the volume of discharge piping is greater than 
the volumetric quantity due to the flow rate and the 
valve closure lag, the line won’t be entirely blown out. 
Only include in your calculations, the volume of mate- 
rial that’s actually discharged into the receiving vessel 
in the calibration of the volumetric tank-system. 


+2 sec. (—0; +1) = 


+4 sec. (—0; 


standard, 


Step-by-Step Approach 


Step 1—Calculate overfill due to closure time-lag: 
feed rate (gal./sec.) x time lag (sec.) = overfill 
(20/60) x (2.5) = 0.883 gal. 


Step 2—Calculate overempty due to closure time-lag: 
discharge (gal./sec.) x time lag (sec.) = overempty 
(30/60) x (4.5) = 2.25 gal. 


Step 3—Determine piping volume from bottom float to 
top float, including tank nozzles. For this example it 
is: 6.87 gal. 


Step 4—Calculate volume of tank heads: 
Using a 42-in. O.D. tank, *s-in. thick; 42-in. IR. 
ASME head = 2x 18.342 = 36.684 gal. 


Step 5—From quantity of material and specific gravity, 
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With a Volumetric Tank 





Volume 
feed tank 


calculate tank volume required at the operational tem- 
perature 7, of the tank. 
(6,000) /(1.423 x 8.33) = 506.16 gal. 


Step 6—From the diameter of the tank you’ve selected, 
figure volume per unit of height (gal./in. ht.) For a 
42-in. O.D. tank, :%-in. thick this is 5.81 gal./in. 


Step 7—Calculate necessary height of tank. This re- 
quires a knowledge of the excess volume. Excess vol- 
ume includes: overfill, overempty, piping volume and 
volume of tank heads. Excess volume = 46.64 gal. 
(tank volume — excess volume)/(gal./in. ht.) = 
height 

(506.16 — 46.64)/(5.81) = 79.09 in. 
Construct the tank 1% larger than calculated for. This 
allows for variations in fabrication. Final specifica- 
tions on this tank would therefore be: 42-in. O.D., 
~s-in. thick, 6’8” straight wall height. Adjust for any 
added volume by inserting welded, closed, ends of pipe 
of the right volume through the tank nozzle. Naturally, 
you must do this after calibration. Calibrate the tank 
by filling the system with water and then discharging 
into a suitable drum and scale arrangement. This way 
you know the actual volume of the tank system. 


Step 8—Calculate expansion error. If the tank contents 
are heated to any temperature T, different than the 
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Volume 
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design temperature 7, during its stay in the tank, 
total expansion is: 
[ (volume at T,) x (Sp. G. at T,)/(Sp. G. at T,)] — 
(volume at T,) = volume error 
If the tank contents heat up to 104 F. during any un- 
due length of holdover in the tank;-total expansion is: 
[ (506) / (1.423/1.416)] — (506) = 4 gal. 
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LIQUID METERING .. . 


Eliminate this error by designing the volume above 
the top float to accommodate the expansion that occurs 
over the maximum variation in temperature. This 
increases the potential maximum error when the float 
doesn’t operate but it also eliminates the extra atten- 
tion an operator must show. With an overflow section, 
the expanded volume is reclaimed by opening the drain 
valve. 


Step 9—Calculate the error from float failure: Maxi- 
mum error occurs when the float doesn’t work and the 
tank is filled to overflowing. Add an overflow chamber 
designed small enough to keep the error at a minimum: 
% Error = (volume of overflow chamber/volume of 
tank) x 100 

By adding a 2 gal. overflow chamber our error is: 

(2/506) x 100 = +0.4% 


Step 10—Calculate error from valve closure delay: 
The valve closure lag is accommodated for in the excess 
volume calculations. However, there is a variation in 
this lag; given as plus or minus sec. 

Fill error = feed rate x delay 

Discharge error = discharge rate x delay 
In this example, both valves delayed 1-sec. each. 

Fill error = (20/60) (+1) = +0.33 gal. 

Discharge error = (30/60)(+1) = +0.5 

Total error = +0.83 gal. 


Error = (0.83/506) x 100 = +0.16% 

Step 11—Calculate error from temperature variation. 
Errors from this may be negligible or appreciable, de- 
pending on the material handled and the control ar- 
rangements maintaining constant temperature. 

In this case if the caustic temperature varied + 3 F. 
because of control variations, the specific gravity would 
change + 0.001. 

Error = (0.001/1.423) x 100 = + 0.07% 


Design a Tank for Inert Atmospheres 


Size your tank by following the same steps as out- 
lined above. After you’ve got this set, determine the 
pressure drop anticipated between the feed tank and 
receiving vessel under flow conditions. 

Then with the ideal gas law (at low pressures) or 
Van der Wall’s equation at higher pressures, calculate 
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the volume of the recompression vessel. This is all 
shown in the following example. 

*Minimuin pressure required—26.7 psia. This 
is based on pipeline losses at the desired flow rate, dis- 
charge head, pressure drop across control valves and 
rotameters, etc. 

* Volume of feed liquor—200 gal. 

* Temperature of feed liquor—60 F. 

* Final compression tank pressure—49.7 psia. 

This is sized in relation to main storage tank pressure 
or pump characteristics. 

* Inert gas—nitrogen. 

Now we’ll solve for the volume of the recompression 
tank and piping with the ideal gas law: 

Let Vy = volume of feed tank and V, = volume of 
compression tank and piping not filled with feed liquor. 

With the ideal gas law: 

Pi(Vr + Ve) = P2Ve 

Rearranging gives: 

Ve = (PiVr)/(P2 — Pi) 
Ve (26.7 X 200) /(49.7 — 26.7) = 232.1 gal. 

Feed liquor is discharged into the receiving vessel 
between 49.7 and 26.7 psia. Nitrogen losses are con- 
tinuously made up by piping a nitrogen cylinder into 
the compression tank. The pressure regulating valve 
on the cylinder is set at the low pressure of the system 
(26.7 psia.) so that automatic makeup occurs when the 
pressure drops below the regulator. 

Level in the tank is indicated by a pressure gage 
mounted on the tank. Calibrate this gage with the gas 
jaw equations. 

Accuracy in delivered quantity is the same order of 
magnitude as the atmospheric system. Any overflow 
that occurs because of equipment failure remains in 
the compression tank until reclaimed. 

Investment in the recompression tank is easily justi- 
fied by the lowered consumption of nitrogen or other 
inert gas used. 


System is Versatile 


With proper equipment layout, you can install 
auxiliary tanks on the top riser nozzle and obtain vari- 
ous volumes without losing any accuracy. 

For example: if your process requires four different 
variations in feed quantity under different operating 
conditions, size the tanks as follows: 

Say you want quantities of 500, 530, 570 and 610 
gal. Size the feed tank for 500 gal. Tanks A, B and C 
should then have volumes of 110, 70 and 30 gal. 

This system readily lends itself to automatic control. 
At the same time it retains the desirability of batch 
operation. If you want to, you can design your system 
to refill itself; discharge at the proper rate and time, 
as required by controls on the receiving vessel; and 
eliminate operator errors that happen with other con- 
ventional measuring systems. 

Pneumatic controls simplify the installation in an 
area requiring explosion-proof equipment. However, 
there’s the disadvantage of longer lag time inherent in 
pneumatic over electrical control. Where practical, use 
electrical controls because of their shorter response 
time. 

In addition to the high accuracy obtained, reproduci- 
bility of delivery and reduced maintenance costs are 
added advantages you'll derive from this system. 
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Save Time in Heat Exchanger Design 


Use charts to find shellside heat transfer coefficients and 


to calculate shellside pressure drops in tubular exchangers. 


NING HSING CHEN, Heat Transfer Div., The M. W. Kellogg Co., Jersey City, N. J.* 


HESE new charts show how to compute shellside 
heat transfer coefficients and pressure drops for 
baffled, tubular heat exchangers. 

In designing a baffled, tubular heat exchanger, we 
must consider baffle pitch, percentage of cut-out on the 
baffle as well as tube size and tube arrangement. Also, 
leakage between the baffles and the shell, leakage be- 
tween the baffle and the tube and bypassing of the flow- 
ing stream affect the design. These variables make 
the shellside heat transfer coefficient difficult to cor- 
relate in one equation. 

However, several attempts have been made by Col- 
burn, * Kern, " Donohue *? and Tinker.’ Donohue’s cor- 
relation ** of these variables gives the most reliable 
equation for any type of segmental, baffled- unbored- 
shell heat exchanger. 

Donohue analyzed Tinker’s and Short’s experimental 
data ** by considering the above variables and finally 
obtained a single correlation. The correlation has 
been proved satisfactory by Katz® and has been success- 
fully applied to finned-tube heat exchanger design. 


Computations for Heat Transfer Coefficient 


Find the shellside heat transfer coefficient for a fluid 
at a rate of 54,100 lb./hr. flowing through a 192-in. I.D. 


*To meet your author, see Chem. Eng., June 30, 1958, p. 140. 
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shell, containing 292 tubes each ?-in. O.D. x 16 BWG. 
The tubes are arranged on 15/16 in. triangular pitch 
with 20% baffie cut-out. Baffle spacing is 4.5 in. At 
the average operating temperature, the physical prop- 
erties of the fluid are Z = 0.5 centipoise, C = 0.54 
Btu./hr.-deg. F. and k = 0.085 Btu./hr.-sq. ft.-deg. 
F.-ft. 

Step 1—Find the geometric mean mass velocity G.’ 
from Fig. 1. By the method of Donohue,’ the crossflow 
area equals the horizontal diameter minus the space oc- 
cupied by the tubes along this diameter multiplied by 
the baffle spacing. For our problem, this area is (19.25 
— 19 x 0.75) (4.5) = 22.5 sq. in. or 0.156 sq. ft. Hence, 
crossflow mass velocity is 54,100/(0.156 x 3,600) = 96 
Ib./sec.-sq.ft. 

The baffle opening equals cut-out area of baffle less 
area of tubes passing through cut-out area. For our 
problem, the baffle opening is 0.24 sq. ft. Hence, mass 
velocity through baffle opening G,’ is 54,100/(0.24 x 
3,600) or 62.5 lb./sec.-sq. ft. 

Now erect a line through G.’ equals to 96 on the 
abscissa to meet the line drawn horizontally through 
G,’ of 62.5 on the ordinate. The intersection gives 
G./ equal to 77 Ib./sec.-sq. ft. on the diagonal scale. 

Step 2—Find the physical property factor ¢,’ from 
Fig. 2. Drop a line through Z = 0.5 centipoise on 
the top scale to meet C = 0.54. Then draw a horizontal 
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line to meet k = 0.085. Finally, erect a line vertically 
to the physical property factor which gives 4,’ 0.19. 

Step 3—Find the shellside heat transfer coefficient 
corrected for viscosity from Fig. 3. Erect a line 
through G.’ as found in Step 1 to meet the physical 
property factor equal to 0.19. The ordinate of this in- 
tersection is read from the right scale as 200. Multiply 
this value by tube size correction factor of 0.926. Hence 
oh, = 200 x 0.926 = 185.2 Btu./hr.-sq. ft.-deg. F. 

Now let’s examine the equations from which the 
charts were made. Donohue bases his nomograph*‘ for 
the shellside heat transfer coefficient on the following 


equation : 
a” eae 0.333 0-14 
“u k 


he D, “M 
In engineering units, we can represent Eq. (1) as: 


Mw 


P (1) 


10° 


ib./sec.-sq. ft 


h.Do 


k 


DG. 
Z 


Z 0.14 
z) 


ey 


Simplifying and rearranging Eq. (2) gives: 


= on 


— 7,1)0-6 0.333 ],0.686 
z-) h, «ee ee (3) 


(Zz (D,’)%4 ( ya) 
The term C°™ k°°*"/Z°*” is a function of the physical 
properties of the fluid. We’ll call this term the physical 
property factor 4,’.We now represent Eq. (3) as 
bh, = 64 2) (4. 

i (D.')*4 . 
Here ¢, = (Z/Z,).°" We use Eq. (4) to construct 
Figs. 2 and 3. 

In Eq. (4), G,’ is defined as the geometric mean mass 
velocity through the baffle window G,’ and the cross- 
flow mass velocity G..’ 


(4) 





Nomenclature 


Cc Specific heat, Btu./Ib.-deg. F. 

D, Outside tube diameter, ft. 

D.’ Outside tube diameter, in. 

f Friction factor, dimensionless. 

G,’ Mass velocity through baffle opening, lb./sec.-sq. ft. 

G.- Crossflow mass velocity, Ib./hr.-sq. ft. 

G.’ Crossflow mass velocity, lb./sec.-sq. ft. 

G. Geometric mean mass velocity, lb./hr.-sq. ft. 
Geometric mean mass velocity, lb./sec.-sq. ft. 
Gravitational constant, 32.2 ft./sec.’ 

Heat transfer coefficient, Btu./hr.-sq. ft.-deg. F. 
Thermal conductivity, Btu./hr.-sq. ft.-deg. F.-ft. 
Number of baffles, dimensionless. 

Number of tube rows normal to the flow. 

Baffle spacing, ft. 


Baffle spacing, in. 

Specific gravity of fluid. 

Velocity of fluid, fps. 

Viscosity at average temperature, centipoise. 
Viscosity at tube wall temperature, centipoise. 
Head loss due to friction, ft. 

Pressure drop through baffle opening, psi. 
Pressure drop across tube bundle, lb./sq. ft. 
Pressure drop across tube bundle, psi. 
Pressure drop through shell, psi. 

Viscosity at average temperature, Ib./hr.-ft. 
Viscosity at tube wall temperature, lb./hr.-ft. 
Density of the fluid, lb./cu. ft. 

Physical property factor, C°** k°°°/Z.°°" 
Viscosity correction factor, (Z/Zw).°™ 
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G.! = (Gi'G.)5 
We use Eq. (5) to construct Fig. 1. 


Find Shellside Pressure Drop 


For shellside pressure drop calculations, it is better 
to calculate the sum of the pressure drop across the 
tube bundle and the pressure drop through the baffle 
opening. This method has been described by Drew 
and Genereaux,” Donohue’ and Katz.° 

Let us solve a problem to demonstvate the use of the 
charts which give us an accurate and fast solution for 
pressure drop. 

Find the pressure drop through the shell for a fluid 
at a rate of 54,100 lb./hr. flowing through a 194-in. 
shell having 292 tubes each }-in. x 16 BWG. The tubes 
are arranged on ti-in. triangular pitch with a 20% 
baffle cut-out. Baffle spacing is 4.5 in. At the average 
operating temperature, the properties of the fluid are: 
specific gravity is 0.74 and viscosity Z is 0.5 centipoise. 

Step 1—Find (Ap.’ x S.G.)/N,. from Fig. 4. By the 
method explained in the previous problem, the cross- 
flow mass velocity is 96 lb./sec.-sq. ft. Draw a line 
through G.’ of 96 on the right hand ordinate to meet 
the straight line. The abscissa of this intersection is 
given on the bottom scale as [(Ap.’ X S8.G.)/N,] [Z/ 
(P’ — D’)]°* which equals 0.0076. The conversion fac- 
tor [Z/(P’ — D’)]** is found by dropping a line 
through Z/(P’ — D’) = 0.5/0.1875 = 2.66 on the upper 
scale to the straight line. Read the conversion factor 


. EXCHANGER DESIGN 


which is 1.2 on the ordinate scale to the left. Then 
(ap’ x S.G.)/N, = 0.0076 x 1.2 = 0.0092. 

Step 2—Find Ap.’ per shell from Fig. 5. Erect a 
line through (Ap.’ x S.G.)/N, = 0.0092 as found from 


107! , ZAP'-Do) 
Se mee SS 2223 SESE: 
F Conversion factor, Fe +4 
ga} it | 
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EXCHANGER DESIGN ... 
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Mass velocity through baffle opening, Gp, , Ib. /sec.-sq. ft 
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Pressure drop Ap, /N,, psi./boffle 


Step 1 to meet the line drawn horizontally from N, = 
16 as found by Donohue’s method.’ The number of 
tubes rows crossed N, is taken along the flow path from 
the center of one baffle cut-out to the center of the next. 

Through the above intersection, draw a line at 45° 
to meet the line drawn horizontally from §8.G. of 0.74. 
Through this last intersection, erect a line vertically 
to the lower scale. Read Ap.’ = 0.2 psi. which is the 
pressure drop across the tube bundle per cross. Since 
the exchanger has 38 baffles or 39 crosses, the pressure 
drop per shell is 39 x 0.2 = 7.8 psi. 

Step 3—Find Ap,’ from Fig. 6. Find the mass veloc- 
ity through the baffle opening G,’ as explained in the 
previous example. For this problem G,’ is 62.5 lb./sec.- 
sq. ft. and the number of baffles is 38. Draw a hori- 
zontal line through G,’ = 62.5 to meet the S.G. line 
which is 0.74. Through this intersection, draw a verti- 
cal line to the bottom scale and read Ap,’/N, = 0.02. 
Since N, = 38, Ap,’ = 0.02 x 38 = 0.76 psi. 

Step 4—Find the total shellside pressure drop Ap,’ 
which equals (Ap.’ + Ap,’) x safety factor. Substitute 
the value of Ap.’ found in Step 2 of 7.8 psi. and Ap,’ 
found in Step 3 of 0.76 psi. If we use a safety factor 
of 1.2, then Ap,’ = (7.8 + 0.76) 1.2 = 10.3 psi. 

For the pressure drop across the tube bundle, the 
variables are correlated by a modified Fanning equa- 


tion. 
Ap.’ = 2fN,(G.’)*/ge (6) 
For turbulent flow, the friction factor f is 
0.75 


“CEYCzy © 








Combining Eq. (7) with Eq. (6) gives 
0.2 
Ape KSG. IB OG, m(p 255) (8) 


We use Eq. (8) to construct Fig. 4. 
For pressure drop through the baffle opening, we 
treat the opening as an orifice with a coefficient of 0.7. 


V = 0.7(2g Ah) (9) 


Expressing V in terms of mass velocity through baffle 
opening G,’ and Ah in terms of pressure drop through 
baffle opening Ap,’, we get the equations: 


V = G,'/(624 X 8.G.) 
Ah = 144 Ap,’/(62.4 X 8.G.) 
Combining Eqs. (10) and (11) into Eq. (9) gives 


(10) 
(11) 


3.54(G,')? 
10° S.G. 


We use Eq. (12) to construct Fig. 6. 


Ap» = (12) 
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How to Estimate Engineering Properties 


How T and P Change Gas Viscosity 


Today’s best engineering methods for calculating the effect of 


temperature and pressure variation on the viscosity of a gas. 


Wallace R. Gambill, Union Carbide Nuclear Co., Oak Ridge, Tenn.* 


T LOW or moderate pressures, 
the viscosities of gases—un- 
like those of liquids—increase with 
temperature increase. However, at 
high densities the mechanism of 
gas viscosity becomes increasingly 
similar to that of liquid viscosity; 
and the point is reached where gas 
viscosity is inversely proportional 
to temperature, as is the case for 
liquids. 

We will consider here the tem- 
perature dependence of gas vis- 
cosity at low or moderate densities, 
where x, rises with 7. 


When You Have One Point 


For the case where », is known 
only at a single temperature and 
values at other temperatures are 
desired, the temperature dependence 
may be estimated from any of Eqs. 
(3) through (15) and from tose 
in Table III of our previous article 
(Chem. Eng., Sept. 22, 1958, p. 
169). 

Arnold’s relation, for example, 
shows p,’«7"*/(T+1.47T,) ; Licht 
& Stechert’s equation shows z,’« 
T**/(T+0.8T.); an equation by 
Johnson, et al., shows p,’« T°™; and 
Falkovskii’s equation shows 1,’«T. 

The equations of Arnold and of 
Licht & Stechert are related to the 
accurate Sutherland form of tem- 
perature dependency, which we'll 
discuss later. For the present case 
(where only one z, value is known), 
however, it’s best to calculate », at 
other temperatures by using the 
viscosity relations of Hirschfelder, 
et al.**, or their various modifica- 
tions. 

According to Eq. (3), u,°« T°*/dy, 
so that: 


0. 
be (2 [ov): (16) 
rm Ti (ov)2 
*To meet your author see Chem. Eng., 
Feb. 10, 1958, p. 173. 


where ¢, can be obtained from 
Table I, based on ¢/k values from 
Table II, or estimated from Egs. 
(6) or (13). 

Similarly, Bromley & Wilke’s Eqs. 
(8) and (9) indicate that p,’°« 
[f(kT/e)], so that: 

wa/m = S(kT2/¢)/f(kTi/e) = (17) 
The function [f(k7T/e)1 may be ob- 
tained from Eq. (10) if e/k is 
known from yp, data, or approxi- 
mated by Eq. (11) if ¢/k is un- 
known. 


With Two or More Values 


For the case where you want to 
interpolate and extrapolate two or 


Nomenclature 


b Viscosity covolume (volume of 

molecules), cc./gram. 

= _— parameter, see Eq. 
7 





o 
e 


Functional dependence. 
Viscosity-constitutional constant. 
—" constant, ergs/deg. 


Molecular weight. 

Avogadro’s number. 

Absolute pressure, atm. 
Universal gas constant. 
Sutherland’s constant. 

Absolute temperature, deg. K. 
Molar gas volume, cc./gram-mole. 
Molecular-collision probability 
factor. 

Gas-phase mole fraction. 
Compressibility factor. 
Maximum energy of molecular 
attraction, ergs. 

Gas viscosity, micropoises. 

Gas density. 
Molecular diameter, 
units. 

Collision function for gas vis- 
cosity. 


H#SNe2aVSE FN 


xe 


Angstrom 


Constants 
a, A, 6, B, C, D, E, K,n 
Subscripts 


6 At the normal boiling point. 
c At the critical point. 
r Reduced property. 
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more values of viscosity, other pro- 
cedures are more desirable. 

Licht & Stechert” made an exten- 
sive study of the variation of gas 
and vapor viscosity with tempera- 
ture, reviewing four of the most 
promising simple (two-constant) 
temperature functions: those 
of Sutherland,” Reinganum™ and 
Trautz™; and the “exponential” 
form (x = a7"). Their compari- 
son, based on 26 gases over wide 
temperature ranges, indicated that 
for a large majority of gases the 
Sutherland equation, 

ue? = KT*4/(T + 8) 
is easily the most satisfactory. 

Including H, and He (for which 
only the Trautz relation was accu- 
rate), the over-all average error 
associated with Eq. (18) was 13%: 
excluding H, and He it was only 
0.8%. These error figures represent 
the deviation of viscosity values cal- 
culated from the equation of the 
best line through the original (un- 
smoothed) experimental data points, 
as compared with the same data; 
i.e., they represent errors in over- 
all data representation by the four 
equations. 

Eq. (18) may be written so as to 
show that a rectangular-coordinates 
plot of (T**/u,’) vs. T should give a 
straight line. Such a plot is the pro- 
cedure recommended here for multi- 
value data representation. 

The simple “exponential” form, 

po? = aT” (19) 
also proved to be fairly accurate. 
Over-all avg. error including H, 
and He is 1.8%; excluding them it 
is 1.7%. 

Hirschfelder, Bird & Spotz™ have 
determined the functional depend- 
encies of (S/T), Eq. (18), and of 
nin Eq. (19) on their k7'/e in such 
a way that Eqs. (18) and (19) ave 
“forced” to agree with their Eq. 
(3). Ref. 31 presents a table and 


(18) 
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15 T T 


Duttas Correlation of 


Fig.1 





Temperature vs. Gas Viscosity - 





























chart of S/T and n as a function 
of kT/e. Their conclusion that Eqs. 
(18) and (19) are not accurate over 
“large” temperature ranges is not 
supported by Licht & Stechert’s 
study, though part of the contention 
is probably associated with the 
question of how broad a tempera- 
ture range is “large.” 

Over a very wide span of tem- 
perature, the temperature depend- 
ence given by Eq. (16)—from Eq. 
(3)—is doubtless the more accu- 
rate, 

A brief discussion of the n vs. 
kT/e values of Hirshfelder, et al., 
may be found in the paper by 
Craven & Lambert,” in connection 
with their experimental data for 11 
organic vapors, for which they 
found » = bT for the small tem- 
perature range of 35-78 C. 

More complicated functions of 4,’ 
vs. T have been proposed; four of 
these were reviewed briefly by 
Licht & Stechert.” The best all- 
around, three-constant function ap- 
pears to be Keyes™ modified Suther- 
land equation: 


ATs 


~ 1+ (B/T)10-eF (20) 


Some Other Relations 


Though the methods discussed 
above are those that we recommend 
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20 


T/Ty 


for use, we'll mention five others as 
a matter of interest. 

Dutta® suggested the use of this 
relation: 


T/T \ 0.5 1 
(T/T) exp “i arr | nah 


Eq. (21) has been plotted as Fig. 1. 
Dutta found that the data fit was 
good for seven low-boiling “perma- 
nent gases” as well as for a number 
of organic vapors. 

Smith & Brown” showed that a 
plot of tog (u/M°*) is a linear func- 
tion of log 7, for gases and vapors 
at low pressure, but that the 
straight line should not be extrap- 
olated to T,, near which curvature 
begins. For saturated hydrocarbon 
vapors, Smith & Brown presented 
plots of uP,/M°* vs. T,. For alcohols 
they had to use uP,/I**. Reduced 
pressure, P,, entered into the corre- 


For Sutherland’s Constant 


Proponent Equation 


Vogel 
Licht and 
Stechert 
Whilley 
Rankine 


Fisher S = 0.058 M? + 74 


lation since P changes with T for a 
saturated fluid. (The viscosity con- 
stant, J, will be discussed in the sec- 
tion on viscosity of liquids to appear 
in an early issue.) 


Reference-Substance Plots 


Othmer & Josefowitz" proposed 
another reference-substance type 
relation for correlating », with both 
T and P. The isobaric correlation is 
equivalent to: 

log up = A log Py + B (22) 
where A and B are constants; and 
P, is the vapor pressure at the tem- 
perature of the reference substance. 

Andrussow™ and Brancker” have 
also considered the temperature de- 
pendence of gas viscosity, but their 
proposed formulae do not appear to 
possess any advantages over those 
discussed above. 


To Estimate S Values 


A number of correlations dis- 
cussed in this series have involved 
the Sutherland constant, S. This 
constant is properly evaluated from 
data on the variation of gas vis- 
cosity with temperature, but a num- 
ber of estimation methods for S 
have been proposed. We have listed 
five of these methods in the accom- 
panying table. Methods are listed 
in the approximate order of their 
validity. 

We have used Vogel’s equation 
consistently because it has been 
shown to be reliable through con- 
siderable testing, especially that 
done by Arnold.” 

In some correlations in which S 
appears, the accuracy of the quan- 
tity calculated is not affected much 
by variations in S, so that it isn’t 
important to know S values very 
accurately. 

For binary mixtures, early pro- 
posals” for the Sutherland constant, 
S,., included those of Jung & 
Schmick: 


Si, ;= 0.733 (SySo)%5 
and of Schroer: 
Si, 9 = 0.950 (S82) 
More recent studies (by Lindsay & 
Bromley,” e.g.) have shown that, 
for nonpolar mixtures, 
Si, > (SyS2)%5 


is satisfactory; when one compo- 
nent is highly polar, you can use 


S, = 0.735 (SyS2)%5 
Note that the constants of these 
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later proposals are quite close to 
those of the earlier ones. 


Pressure vs. Gas Viscosity 


For the pressure range from a 
few mm. of Hg to several atm. 
(usually 5-30 atm.), the viscosity 
of a gas is essentially independent 
of pressure, as predicted by classical 
kinetic theory. 

At lower pressures (below about 
1-10 mm. Hg), the mean free path 
of the gas molecules may become 
significant in comparison to test cell 
or equipment dimensions; and due 
to “slip” at the boundaries, the 
apparent viscosity decreases. At 
higher pressures, on the other hand, 
p#, increases with pressure. 

At high pressures (usually in the 
100-1,000 atm. range) and densities, 
the temperature dependence of uy, 
inverts and the temperature coeffi- 
cient becomes negative. 

These trends of », with P and T 
are well illustrated in Fig. 2, which 
we have adapted from Hamann’s 
book.* We can see that the magni- 
tude of the pressure effect is smaller 
at higher temperatures. 

Now let’s consider the several 
methods available to the engineer 
for estimating », pressure depend- 
ence. 


Use Reduced Variables 


Most convenient correlations for 
pressure dependence are those in 
which the “viscosity ratio” pp/p, is 
related graphically to T. and P,, as 
first proposed by Comings & Egly.* 
In this ratio, up is gas viscosity at 
some elevated pressure and ,, repre- 
sents gas viscosity at the same tem- 
perature but at a low pressure, 
small enough for yp, to be independ- 
ent of pressure (at 1 atm. abs., 
e. g.). 

In the original presentation, it 
was shown that for 7, and P,>1, 
agreement was good (10-20%), but 
that for P, and T,<1, correlation 
was not so good. Comings & Egly 
later* reported some additional data 
which generally confirmed the 
earlier correlation. A revised chart 
showing a somewhat smaller effect 
of pressure—but generally more ac- 
curate and complete—was published 
by these same researchers in 1944° 
and 1945.“ 

Uyehara & Watson ™” proposed a 
different type of plot, one of », = 
p/pe VS. T, and P, (see Chem. Eng., 
Sept. 22, 1958, p. 171, Table IV for 


sag # ,Micropoises 
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+- Compressed Ethylene 
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Data from Ref. 42 
Piot from Ref. 40 
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' Pressure atm. 


details). Though this type of plot 
has certain features not shared by a 
r/p, Chart, it is not as convenient 
since », values are more generally 
available than values of u.. For this 
reason, the Uyehara-Watson chart 
was replotted as wp/p, vs. T, and P, 
by Bromley & Wilke,° and used by 
Rubin® in his discussion of hydro- 
gen-mixture properties. 

For more consistent interpola- 
tion, Scheibel” presented a nomo- 
graph of the Bromley-Wilke chart 
which supposedly reproduces its 
curves except:in the immediate 
region of the critical point. A com- 
parison made by Johnson“ for five 
pure gases at 18 conditions of 
temperature and pressure showed 
the Comings chart*“ to be some- 
what more accurate in predicting 
pressure dependence than the Uye- 
hara-Watson chart. 

A plot based on the same general 
principles was presented by Smith 
& Brown,” in which log (u/M°*) vs. 
T,. and P, was plotted for two chem- 
ical classes: diatomic gases and n- 
paraffin vapors. 


Best of This Type 


However, the best all-around cor- 
relations of this type appear to be 
those of Carr & coworkers”; and 
of Grunberg & Nissan.” 

Carr’s generalized correlation, 
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given here as Figs. 3 and 4, agrees 
well with the earlier Comings’ 
curves in overlapping ranges of T, 
and P,, and in higher ranges (P, > 
10) gives considerably better agree- 
ment with newer experimental data 
for high-pressure gases and gas 
mixtures than the Uyehara-Watson 
plot. The charts by Carr and his 
coworkers are based on their own 
data for CH, and for three gas mix- 
tures, as well as five earlier sets of 
high-pressure data. 

Average and maximum devia- 
tions of 1.5% and 8.0% are claimed. 
The maximum error occurred for a 
natural gas at P, = 15 and T,= 1.5. 
Fig. 3 is also reproduced in Com- 
ings’ new book,” with the addition 
of curves for T. = 0.8 and 0.9 (mis- 
labeled 0.08 and 0.09 in the book). 
However, these curves for T, < 1 
are in the region of largest devia- 
tions when P, > 1. 


Replot Aids Accuracy 


You may wonder why Fig. 3 was 
replotted as Fig. 4. The advantage 
is in more accurate interpolation. 
For example, if T, is 1.67 and P, is 
23, one may read (yup/m) values 
from Fig. 3 at P, = 23 and at T, = 
1.60 and 1.75, straddling the desired 
but unplotted isotherm. We may 
then plot these points (of u,/m, vs. 
T.) on Fig. 4 to construct the de- 


159 





ESTIMATE ENGINEERING PROPERTIES .. . 


Carr’s Correlation for Viscosity Ratio 
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sired isobar for P, = 23, from 
which pe/p, at T, = 1.67 may be 
read. 

The increased accuracy resulting 
from such a procedure is significant 
in certain ranges of the charts. 

Fig. 5 is a recent extension” of 
the Carr correlation to much larger 
values of 7, and P,, based on data 
for He, H, and D, (for which P, 
and 7, are small). Note that Fig. 5 
has been plotted with p,p/p, as para- 
metric curves, which clearly shows 
that u,/p, may be small even at 
large P, if T, is also large. At 800 
times the critical pressure, e.g., the 
viscosity is only 1% greater than 
that at atmospheric pressure if 
T, = 300. 


In the Critical Region 


To make interpolation in the 
critical region more reliable, Grun- 
berg & Nissan” plotted pr/, vs. T, 
and p,, the reduced density. Though 
probably the best method for esti- 
mating gas viscosities in the 
critical region, the advantages of 
the Grunberg-Nissan correlation 
are diminished by a relative lack 
of critical density or volume data. 

V. (or p.) may be estimated 
within 2-3%, however, as we will 
discuss in the section of this series 
dealing with critical properties. 
The Grunberg-Nissan nomograph 
is given here as Fig. 6. 

In the authors’ comparison of 
their nomograph with experimental 
results for seven gases under 116 
conditions (a few were liquids near 
the critical point), over-all average 
and maximum errors of 7.5% and 
24% were found. The bulk of the 
data was represented within +10%. 

In Fig. 6, w, is, once more, the 
viscosity of the gas or vapor at 
moderate (atmospheric) pressure, 
but wp may in this case be the vis- 
cosity of the compressed gas or of 
the liquid near the critical point, 
at the same temperature. Fig. 6 is 
recommended for lower values of 
reduced pressure, and especially in 
the region of the critical point, if 
good values for V. are known or 
calculable. 


Enskog’s Dense Gas Theory 


For the simplest case of a gas of 
rigid, spherical, nonattracting mole- 
cules, Enskog**® has developed a 
kinetic theory of dense gases. More 
rigorous theories for dense gases 
(and liquids) have been attempted 
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by Irving & Kirkwood” and by Born £ xtends Carr’s Method to High Pressure 
& Green.” 
A “rigid sphere” gas of the type — Reduced temperature, T, 
considered by Enskog follows the 100 
virial equation of state: Oster Pee 
Py : get 
RT E by 40 
} 30 
20;--——— 

































































where the virial coefficients 
given by:* 
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at low or moderate densities. 
Enskog’s result for y»,/p, in terms 
of the y of Eq. (26) was: Especially Good for the Critical Region 


eee [+ + 0.8 + 0.761 | (27) 
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where b, = 0.67 z N o°; V is molar 


; Reduced density, 
gas volume; and o = molecular dia. educed density 


ley * 
Theory Checks Actual sei & 


Despite the crudeness of the m 
model, Eqs. (26) and (27) fit pp LS 
data for argon at 0 C. fairly well ; 
up to 200 atm. (see Fig. 7). Argon, 
of course, fits the assumptions of 
the development much better than Reduced Temperature, J; 
the molecules of most other real 
gases. Enskog suggested that for 
real gases, pressure, P, in Eq. (25) 
be replaced by the “thermal pres- 
sure,” resulting in: 


Fr) -1 (28) 
Vv 


and also that o (or b,) be evaluated 
from the data at the point where 
(ue/m) V as a function of y is ata 
minimum, 

With these modifications (which 
require some pp data as well as 
P-V-T data), the viscosity of N, to 
966 atm. and of CO, to 115 atm. have 
been well represented by the Enskog 
equations. At still higher densities, 
this method tends to overestimate 
pw, Actual use of the equations in 
the above form, with Eq. (28), is 
complicated by the requirement of 
very precise P-V-T data for accu- 
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ESTIMATE ENGINEERING PROPERTIES . . . 


Theory vs. Actual 
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rate evaluation of the partial 


derivative, ( 07/0T) y. 


For Further Discussions 


Further discussions of applica- 
tions of this approach to viscosity 
calculation may be found in Com- 
ings”; Comings & Nathan“; Col- 
burn, Drew & Worthington®; 
Lype”; Gardner”; and Woolley, 
Scott & Brickwedde.” The relations 
expressed in the last two of these 
references are of interest since they 
were used to compute some of the 
values of Ref. 59. 

Based on Enskog’s theoretical 
work, Woolley, et al.,* give a for- 
mula which represents pp/y, over a 
considerable density range: 


up/m = 1 + 0.175 (bpx) +0.7557 (bpr)? 
— 0.495 (bpx)* (29) 


where the group (b px) is evaluated 
from: 


On) « 1-141 Hr) (30) 


This equation has been applied with 
excellent success to H, data up to 
70 atm. 

Gardner” has proposed a simpli- 
fication of the Enskog theory 
whereby : 
up/ ms =1+0.175 (bp) +0.8651 (bp)? (81) 
in which p is gas density, grams/cc. ; 
and b, the “viscosity covolume” 
(volume of the molecules), is cal- 
culated from: 


1.783 X 107 T%% 


ae pit Mom 


(32) 





where b = cc./gram; T = deg. K.; 
wu = poises; and M is molecular 
weight. 
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The constant of Eq. (32) as pre- 
dicted by Enskog is 1.872 x 10", 
whereas Comings & Nathan™ found 
1.4 x 10° a good average value. 
Gardner found good agreement with 
Eqs. (31) and (32) for N,, but did 
not predict the same for more com- 
plex molecules. Nevertheless, these 
relations have been used success- 
fully for steam” as well as for N.. 

Though the constant b apparently 
varies somewhat with P at constant 
T for some gases, Eas. (31) and 
(32) represent the most convenient 
form of the Enskog approach and 
are probably adequate for restricted 
ranges of pressure. However, the 
reduced variable correlations dis- 
cussed above are the recommended 
ones for engineering application. 


Three More Relations 


The effect of pressure on p, has 
also been correlated successfully (in 
the fitting of experimental data) by 
the form: 

(up — m) = f(p) (33) 
where (ue — yw) is the “residual 
viscosity” or difference of y be- 
tween the compressed gas and the 
low-pressure gas at the same 
temperature. Most suitable form of 
the function of Eq. (33) is ap- 
parently: 

(up — mi) = A(10% —1) = (34) 
where A and B are constants; and 
p is density. 

Hulburt® has derived a simple 
semitheoretical equation for which 
he claims accuracy equal to Com- 
ings & Egly’s earlier chart for 
pr/p. < 1.6: 

ue/m = (V/V) (35) 
where V, is a “free volume” defined 


Theoretical curves are calculated 
using an appropriate equation of 
state. 

Othmer & Josefowitz™ have de- 
veloped a reference-substance type 
correlation for isothermal viscosity 
which may be pee 3 by: 


= +B (87) 


log 4, = A log E= 
where P,, the “kinematic pressure,” 
is the sum of external and cohesive 
pressures. Use of the simple van 
der Waals equation of state gives 
Px, as: 


Pr = P + (a/V*) (38) 


A log-log plot of », vs. (Px/p) 
shows good linearity for several 
gases, 
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Corrosion 


AND CURE 





REFRESHER ON CAUSE 


Protective Coatings Limit Corrosion 


e Why surface preparation is essential for stability of coatings 


© How to select the most suitable finish for the environment 


ROBERT VY. JELINEK, Syracuse University, Syracuse, N. Y.* 


When environment modification 
is not sufficiently effective or can 
not be applied in a particular sys- 
tem, corrosion control may be 
achieved by using protective coat- 
ings or more resistant materials of 
construction. 

Limitations imposed by cost and 
fabrication requirements often 
rule out the material with the most 
desirable corrosion resistance. 
Therefore, a protective coating on 
a less resistant metal or alloy 
represents a practical compromise 
in the chemical industry. 

Many different coatings are used 
commercially. There are three gen- 
eral categories of coatings, metal- 
lic, inorganic and organic. These 
are further subdivided according 
to composition and method of ap- 
plication. 

In recent years there have been 
many developments in corrosion 
resistant materials of interest to 
the chemical engineer. We shall 
discuss these later. First let us 
consider some of the basic prin- 
ciples and practices in the use of 
protective coatings. 


Surface Preparation Is Essential 


As a general rule, the quality of 
a coating is no better than that of 
the surface to which it is applied. 
The most important requirement 
is surface cleanliness. The pres- 
ence of grease, oil, dirt or scale— 
practically unavoidable in the 


*To meet your author, see Chem. Bng., 
July 28, 1958, p. 161 


handling and fabrication of metals 
—adversely affects the adherence, 
continuity and general durability 
of coatings. 

Cleanliness requirements are 
most stringent in electroplating 
and somewhat less so in painting. 
However, the same principles ap- 
ply to all coating processes. Clean- 
ing techniques and criteria of 
cleanliness have received consider- 
able attention in the literature by 
Burns and Bradley’ and by Lux and 
Linford’? who give excellent re- 
views of this field. 

Metal surface preparation proc- 
esses usually consist of two steps 
which are degreasing and descal- 
ing. The oldest and most prevalent 
methods of degreasing uses alka- 
lies. A large variety of proprietary 
compounds are marketed for this 
purpose. These usually consist of 
caustic soda, soda ash, phosphates 
and alkali silicates in various pro- 
portions plus soap or synthetic de- 
tergents to decrease surface ten- 
sion and aid emulsification. Most 
commercial cleaners* have pH 
values about 11 to 11.5 and are 
buffered for greater uniformity of 
action. 

More concentrated, more alka- 
line and hotter solutions can be 
used on ferrous metals than on 
non-ferrous metals. Copper, zinc, 
tin, aluminum, lead and their al- 
loys are apt to pit or tarnish in al- 
kaline cleaners unless inhibitors* 
are present. Articles or surfaces 
to be cleaned may be dipped into 
or sprayed with the alkaline bath. 
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Spraying gives somewhat better 
cleaning because of simultaneous 
mechanical action. 

Alkali cleaners may also be 
operated _ electrolytically. The 
work is usually made the cathode 
at high current density. Vigorous 
hydrogen gas evolution agitates 
the bath and aids emulsification of 
oils and greases. A certain degree 
of descaling is also accomplished 
during cathodic cleaning which is 
generally more rapid than soaking 
or spraying. When hydrogen em- 
brittlement is undesirable, anodic 
cleaning may be used. 

Solvent degreasing has become 
quite popular in recent years. 
Most widely used as solvents are 
chlorinated hydrocarbons—usually 
trichlorethylene containing a stabi- 
lizer. Although nonflammable and 
boiling at relatively low tempera- 
tures, these materials are toxic and 
require appropriate personnel 
safety precautions. Vapor de- 
greasing is the usual application 
technique. Totally enclosed equip- 
ment boils the solvent and allows 
clean vapors to condense on the 
work, thus carrying off grease and 
dirt in the collected liquid which is 
purified and recycled. 

While highly effective in re- 
moving large quantities of oil and 
grease, solvent cleaning does not re- 
move soap or water-soluble im- 
purities. Also solvent cleaning’™* 
does not produce the high degree of 
cleanliness required for electro- 
plating. Accordingly, it is best as 
an initial step for heavily soiled 
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articles. After solvent cleaning, 
the article is given an alkali clean- 
ing and water rinse. 

Descaling may be accomplished 
by acid pickling, mechanical abra- 
sion or a combination of the two 
operations. Severity of treatment 
depends on the thickness and com- 
position of oxide or other corrosion 
products which are determined by 
heat-treatment history and pre- 
vious processing. Ordinary chemi- 
cal pickling is immersion of the 
metal in dilute (5 to 10%) sulfuric 
or hydrochloric acid for 5 to 20 min. 
at 150 to 200 F. A cathodic in- 
hibitor in the acid bath minimizes 
metal solution and hydrogen em- 
brittlement. 

Many formulations’® employing 
different acids are suggested in the 
literature. Electrolytic pickling 
may be used to increase descaling 
rate by employing more concen- 
trated acids and high current den- 
sities. Anodic, cathodic and alter- 
nating current treatments’ have 
been prescribed for various situa- 
tions but they have not achieved 
extensive acceptance. Fused salt de- 
scaling processes, based on caustic 
soda, sodium hydride or both, are 
effective but hazardous for contin- 
uous operations such as strip steel 
and wire. 

Mechanical descaling methods, 
abrasive blasting, wire brushing, 
grinding and polishing, generally 
waste more metal and produce 
rougher surfaces than pickling 
processes. However, blasting with 
sand or shot is popular in the steel 
industry and provides surfaces to 
which organic coatings adhere well. 
Open and closed systems as well as 
wet and dry techniques® are used for 
surface preparation. 

Descaled surfaces are classified 
as white stéel, commercial and 
brush-off finishes. White steel is 
cleanest and is preferred for pre- 
paring tanks, ship-bottoms and sur- 
faces likely to be exposed to impact, 
immersion or chemical environ- 
ments. Flame cleaning, preferably 
preceded by degreasing, is useful 
for rapid descaling’ of large sur- 
faces of plate and shaped parts 
which are not likely to warp. 

After degreasing and descaling, 
polishing is necessary for uniformly 
smooth surfaces and for correspond- 
ing uniform coatings. Mechanical 
polishing and buffing are old and 
widely used arts. Electropolishing 
is relatively new but increasing in 
importance. In contrast to mechan- 
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ical processes* which may increase 
surface hardness by 30 to 40%, the 
electrolytic method’ polishes with- 
out disturbing the surface physi- 
cally. 

Mechanical polishing and buffing 
are similar operations, both employ- 
ing revolving wheels. Buffing wheels 
are made of sewed cloth or canvas. 
A fine abrasive is applied intermit- 
tently from a bar or cake contain- 
ing an organic binder. Polishing is 
a coarser operation using cloth, felt 
or leather wheels coated with 
emery, corundum or fused alumina 
which are held in place by glue. 
Solid wood or metal disks or cylin- 
ders over which an abrasive sheet is 
fastened are also used. 

Traditionally hand operations, 
polishing and buffing, have been 
mechanized and automated in some 
industries to provide continuous op- 
eration. Grinding, using a solid 
wheel of hard and coarse abrasive 
and wire-brushing are used in some 
cases for rough polishing. 

Electrolytic polishing’? may be re- 
garded as the reverse of electro- 
plating. It consists of anodic dis- 
solution of the peaks on a metal 
surface. The resulting surface is 
exceedingly smooth and electrolyti- 
cally clean. Since there is no me- 
chanical working of the metal 
during electropolishing and no abra- 
sives are used, the surface is free 
of scratches, strains, metal debris 
and embedded foreign matter. 
Faust’ shows convincing photo- 
micrographic evidence of this con- 
dition. 

Acid or alkaline electrolytes may 
be used. Processes have been de- 
veloped for electropolishing all of 
the common metals. Viscous baths 
with relatively low conductivity are 
preferred. Concentrated  ortho- 
phosphoric acid* containing gly- 
cerine is used for stainless steels 
and copper, 25% potassium hydrox- 
ide for zinc and concentrated sul- 
furic acid for nickel. 

Since surface cleanliness is vital 
to the quality of a protective coat- 
ing, it is important to know when a 
surface has been properly cleaned. 
Unfortunately, completely foolproof 
cleanliness testing methods have not 
yet been developed. Durability of 
the coated surface is still the ulti- 
mate test of proper surface prepa- 
ration. The most sensitive pro- 
cedure for evaluating metal surface 
cleanliness is the atomizer test.” 
Linford and Saubestre” developed 
this test in a comprehensive study 


of the problem for the American 
Electroplaters’ Society. 

Material to be tested is dried in 
air, then sprayed by means of an 
ordinary bulb atomizer with water 
containing a small amount of blue 
dye. Clean areas show up as a con- 
tinuous film of water while dirty 
areas are covered with small drop- 
lets. Other procedures in common 
use are the water-break test and 
the spray-pattern test. These and 
other test methods are described by 
Burns and Bradley’ and Lux and 
Linford.’ 

Once a surface has been cleaned, 
it is sensitive to contamination and 
corrosion. Subsequent coating op- 
erations must be carried out imme- 
diately and with proper precautions 
to prevent re-contamination. Two 
types of surface treatment’ may be 
given to clean surfaces prior to 
coating. Surfaces to be coated with 
metal may be etched, grained, 
polished or buffed to improve ad- 
hesion or to obtain desirable ap- 
pearance. Those to be painted may 
be treated chemically or oxidized 
electrolytically to produce inert cor- 
rosion-resistant surface films and 
improve coating adherence. 


Practical Metallic Coatings 


Many different techniques are 
practiced commercially for apply- 
ing metallic coatings. Most com- 
mon are hot-dipping, cementation, 
mechanical cladding, electroplating, 
metal spraying and condensation of 
metal vapor. 

Not all metals may be applied 
by all methods, but usually two or 
more processes are practical and 
economically feasible for any given 
common metal. Since thickness, uni- 
formity, density and adherence are 
all affected by the coating process, 
it is evident that protective quality, 
appearance and cost are functions 
of the method. 

Burns and Bradley’ offer an ex- 
cellent technical treatment of this 
subject. While we can not cover its 
many facets in detail, we shall dis- 
cuss some of the factors important 
to understanding the role of metallic 
coatings in corrosion protection. In 
the table, we define and outline the 
principal coating methods. 

Hot dipping is one of the most 
familiar techniques widely used for 
corrosion protection of steel by gal- 
vanizing and tinning. It uses sim- 
ple, low-cost equipment and is 
amenable to continuous operation. 
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Principal Application Methods for Metallic Coatings 


Hot Dipping 
Short-time immersion into bath of molten 
coating metal. 

Cementation 
Powdered coating metal alloyed with 
base metal at temperature below melt- 
ing point. 

Cladding 
Veneering and alloying of two or more 
metals under pressure; rolling of duplex 
ingots. 

Electroplating 
Electrodeposition of coating metal at 
cathode from solution or fused salt bath 


Metal Spraying 
Atomization of molten metal in hot gas 
stream. Wire or powder may be melted 
in gun by flame or arc. 


Vapor Plating 
Surface condensation of metal vapors 
by pyrolysis of metal compounds, 
cathode sputtering, vacuum evaporation. 


Properly produced dipped coatings 
are reasonably impervious and 
durable, though not as uniform and 
reliable as electroplated coatings. 

Cementation eliminates the need 
for molten metal. It is a low-cost 
process convenient for mass pro- 
duction of small pieces such as 
screws and fittings, but generally is 
inferior as a means of corrosion 
protection, 

Cladding produces a high-quality 
coating and is widely used with 
sheet and rolled shapes. This 
method incorporates the desirable 
protective qualities of corrosion re- 
sistant metals while retaining the 
structural properties of steel. Clad 
plate provides corrosion resistant 
vessels and other large chemical 
equipment at relatively low cost. 

Vapor deposition of metal coat- 
ings is not of interest for corrosion 
protection because of its high cost 
and complex equipment require- 
ments except for specialized appli- 
cations to critical irregular-shaped 
parts. 

Refinement of electroplating tech- 
niques in recent years makes this 
method the most important one for 
commercial production of protective 
metal coatings. Electrodeposited 
coatings are more uniform than 
hot-dipped, less porous than sprayed 
coatings and purer than either. 
Close control of the process is pos- 


Coating-Metal Requirements 
Low melting point 
Alloying capability 


Alloying capability 


Rolling characteristics like base 
metal 
Alloying capability 


Workable deposition potential 
Adhesion to base metal 


Non-refractory 
Not easily oxidized 
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Coating Characteristics 


Alloy layers (not pure metal) 
Adherent, moderately uniform 
Thickness difficult to control 


Alloy throughout 
Hard, brittle, porous 
Poor corrosion resistance 


Pure metal surface 
Impervious 
Controlled thickness 


Pure, uniform, impervious 

No alloying 

Unstressed 

Controlled thickness, hardness 


Porous laminated structure 
Harder, less dense than cast 


Metals Used 
Al, Zn, Sn, Pb, alloys 


Al, Zn, Cr, W, Si, Mo 


Cu, Ni, stainless 
steels, noble metals 


Ag, Au, Cd, Co, Cr, 
Ni, Pb, Sn, Zn, Cu, 
alloys 


Al, Cu, Fe, Pb, Sn, 
Zn, alloys 


metal 


No alloying with surface 
Applicable to structures 


Vaporizability Costly 


Crystalline, fine grain 
Very thin 


Mo, W, Cr, Al, Au, 
Ag, Ni 


Readily applied to non-metals 


sible to produce platings over a 
wide range of thicknesses. Modern 
equipment makes _ electroplating 
processes virtually automatic and 
permits mass production at rela- 
tively low cost. 

For maximum protection, succes- 
sive layers of different metals such 
as copper, nickel and chromium are 
readily deposited on steel parts. 
About 75% of sheet steel tinning is 
now electrolytic. Electrodeposited 
zinc and cadmium are rapidly replac- 
ing the older galvanizing processes. 

Successful electroplating requires 
proper control of three basic varia- 
bles, bath composition, temperature 
and cathode current density. These 
are interrelated in complex fashion, 
requiring considerable experience 
with a particular process to obtain 
optimum deposit properties. It is 
not our purpose to discuss details 
of plating technology*” or bath 
recipes, 

Spraying is the only method of 
applying metal coatings that may 
be used in the field on existing 
structures. Also, it is the only feasi- 
ble process' for applying heavy 
aluminum coatings to steel. Appli- 
cations of zinc and aluminum have 
been made to structures of various 
types including ship hulls, water 
tanks, railroad cars and bridges, 
pipelines and canal gates. The coat- 
ing has a characteristic stratifica- 
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tion or lamination of sprayed metal 
droplets covered with superficial 
oxide films. The droplets are flat- 
tened into irregular disks against 
the surface. 

Density of sprayed metal is less 
than the same material in cast form. 
Plating hardness is increased by 
work-hardening and the presence of 
oxide. Since spray coatings are 
relatively porous, they can be made 
more effective by subsequent paint- 
ing or treatment with organic seal- 
ers. Though initially more expen- 
sive than galvanizing, electroplating 
or painting, spraying is attractive 
for many applications because the 
thicker coatings ultimately require 
less maintenance. 

In selecting a protective metal 
for a particular environment, care 
must be given to its corrosion re- 
sistance, cost and availability, pos- 
sible methods of application and 
galvanic relationship to the base 
metal. The last is an important 
factor which determines suitability 
of different materials and method 
of application. 

Zine and cadmium, for example, 
are anodic to iron and steel, while 
tin and nickel are cathodic. Thus, 
while tin and nickel are inherently 
more inert than zinc or cadmium, 
greater care must be taken in apply- 
ing them to steel uniformly without 
pinholes or other discontinuities. 
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Once such a coating fails or is 
broken rusting of the more anodic 
steel is severe. 

On the other hand, cadmium or 
zine protect by sacrificial action. 
Hence, these metals continue to be 
effective long after bare areas de- 
velop on the surface. Consequently 
dipping or spraying may be permis- 
sible for zinc or cadmium, and elec- 
troplating preferred for tin or 
nickel. Comprehensive treatments 
of different metallic coatings and 
their important characteristics for 
various types of service are pre- 
sented by Uhlig” and by Burns and 
Bradley.” 


Consider Inorganic Coatings 


Commercial inorganic coatings 
for protection of metals fall into 
two general categories, chemical or 
electrochemical surface conversion 
treatments and vitreous enamels. 
Those in the first group often do 
not constitute the final protective 
layer but serve as undercoating for 
paint or other organic materials. A 
typical process is bonderizing which 
uses a manganese dihydrogen phos- 
phate bath to create a mixed coat- 
ing of iron and manganese phos- 
phates on steel surfaces. 

Other proprietary phosphatizing 
compounds: are applied to zinc, 
aluminum and tin. Chromate con- 
version coatings are widely used 
on zine and cadmium plated articles 
to retard the formation of undesira- 
ble corrosion products. These base 
coatings function as inhibitors as 
well as moisture excluders and are 
rarely used as paint bases. 

Chemical dip methods are em- 
ployed to create protective oxide 
films on iron, steel, stainless steel, 
aluminum, copper and some of their 
alloys. Such films are usually very 
thin and are frequently colored. 
Black oxide and bluing treatments 
for steel are familiar types. These 
films also provide abrasion as well 
as corrosion resistance. 

Protective oxide coatings may be 
made electrolytically. Examples are 
the various anodizing treatments 
for aluminum which produce a rela- 
tively thick, abrasion-resistant coat- 
ing which is capable of coloring 
with organic dyes and also provides 
electrical insulation. 

Chromic, sulfuric or phosphoric 
acid baths form the oxide coating 
which is sealed with boiling water 
or steam following the anodizing 
operation. Sealing with hot silicate 
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or dichromate solutions is preferred 
for greatest corrosion protection. 
Magnesium may also be anodized; 
although new processes for this 
metal are still undergoing commer- 
cial evaluation. 

Though brittle and not as service- 
able mechanically as other types of 
coatings, ceramic or vitreous coat- 
ings are preferred for many appli- 
cations in the chemical, pharmaceu- 
tical and food industries. Vitreous 
coatings possess hardness and es- 
sentially complete inertness’ to 
many corrosive environments. 

Enameled (glass-lined) vessels 
and other equipment are available 
commercially in a variety of shapes 
and sizes. These enamels are made 
from fused silicates of various com- 
positions, containing collodial sus- 
pensions of coloring materials. 
Sheet stock is generally made by 
the wet-process in which the enamel 
is applied as a slurry. Castings are 
enameled by the dry-process in 
which a powder is applied. Subse- 
quent firing conditions are dictated 
by enamel composition and intended 
service. 

Recently, new ceramic coatings 
composed of more refractory formu- 
lations” than the common porcelains 
have been introduced. These new 
materials are capable of resisting 
corrosive atmospheres at tempera- 
tures up to 3,500 F. High cost and 
complex manufacturing procedures 
limit the commercial development of 
these newer refractories. As a by- 
product of rocket and jet engine 
research, the chemical industry will 
benefit from materials of this kind. 


Organic Coatings Are Many 


Organic coatings represent a 
large variety of materials and are 
the most widely used means of pro- 
tecting metals against corrosion. It 
is estimated that over $2 billion are 
spent annually in the U. S. on or- 
ganic coatings.” During the past 
ten years, great strides have been 
made in the introduction of new 
materials and improvement of fin- 
ishing processes and quality of coat- 
ing materials. 

More than a thousand different 
synthetic resins,* as well as a vast 
variety of pigments, modifying oils 
and solvents, are used in coating 
formulations. The paint industry 
increasingly depends on large chem- 
ical manufacturers to provide in 
usable form the various ingredients 
for organic finishes. 


Organic coatings protect metals 
by interposing a continuous, ad- 
herent, inert film between the metal 
and its environment. While elec- 
trochemical relationships are im- 
portant in the protection afforded 
by metallic and some inorganic 
coatings, different factors are sig- 
nificant with organic coatings. The 
degree to which the environment can 
be blocked off physically from the 
corrodible metal is the main factor. 

Another important aspect is that 
organic coatings markedly change 
the appearance of the finished 
metal. Hence they are applied for 
decoration as well as protection. 
Their dielectric properties also lead 
to their use for electrical insulation 
purposes. An organic coating must 
be strongly adherent, impervious 
and inert to the chemical and physi- 
cal environment of exposure. The 
longer the coating retains these 
properties, the less maintenance it 
requires. 

As we know them today, organic 
coatings belong to three classes, 
paints, enamels and lacquers. 

¢ Paint is a dispersion of pig- 
ments in a vehicle which consists of 
drying oils modified with solvent 
or thinner to aid application. Dry- 
ing mechanism is oxidation and 
polymerization of the drying oil. 
Usually brushed on but may be 
sprayed. 

¢Enamel is a dispersion of 
pigments in varnish or resin vehicle 
which polymerizes either by oxida- 
tion at room temperature or by ap- 
plication of heat. Resins may be 
natural or synthetic, dry faster than 
paint vehicles into harder, tougher 
and smoother films. Applied by 
brushing or spraying. 

eLacquer is a pigmented na- 
tural or synthetic resin dissolved or 
suspended in solvents. Drying is 
by solvent evaporation. Usually 
sprayed. 

Paints are used mainly for pro- 
tection and decoration of large 
fixed structures such as tanks, tow- 
ers, piping and buildings. Paints 
are applied in the field, although a 
preliminary or primer coat may be 
applied at the factory for protection 
during storage and erection. Enam- 
els are more decorative and me- 
chanically resistant. They are 
normally applied at the factory un- 
der controlled conditions on smaller 
metal equipment. Lacquers have 
various specialty uses, requiring 
careful spraying of several thin 
layers to assure proper solvent 
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volatilization and final film charac- 
teristics. 

Conversion of liquid films of 
organic materials to dry coatings 
involves a variety of chemical re- 
actions. These include auto-oxida- 
tion, condensation and addition 
polymerization. Explanation of 
these reactions is beyond the scope 
of our present discussion. Rather 
extensive literature” has accumu- 
lated on this subject of which the 
references given here are only a 
sample. 

Since many different materials 
are available for use as vehicles, 
pigments and solvents, the com- 
pounding of organic coatings for 
various uses involves a near infinity 
of combinations. For our purpose, 
we will mention some of the princi- 
pal materials and indicate desirable 
properties for various applications. 

As a vehicle, linseed oil continues 
to be the most widely used material. 
Tung oil and chinawood oil formed 
the basis for enamel formulations 
prior to World War II but shortages 
of these materials forced the de- 
velopment of substitutes such as 
modified linseed, soybean and castor 
oils. 

Research on drying oils is con- 
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tinuing. Materials based on sty- 
rene, cyclodienes and higher al- 
cohols appear quite promising. 
Eventually, it is likely that com- 
pletely synthetic drying oils will 
replace present natural and modi- 
fied products. A good drying oil 
should not only be capable of rapid 
polymerization at reasonable tem- 
peratures, but must then remain 
reasonably inert to the weathering 
effects of moisture, oxygen, ultra- 
violet rays and atmospheric con- 
taminants. 

Catalysts (driers) accelerate dry- 
ing by promoting the desired 
polymerization reactions. Driers 
are commonly metallic soaps of 
lead, manganese, cobalt, iron, cal- 
cium or zinc. These driers com- 
prise only a very small percentage 
of any paint formulation. 

A striking feature of the organic 
coating industry has been the rapid 
increase in the use of synthetic 
resins, They now outweigh natural 
materials by 15 to 1 and account 
for over 25% of the entire produc- 
tion’ of plastics. Alkyd resins 
constitute over 60% of those used 
in protective finishes. Development 
of alkyd resins made possible the 
present line of enamels. Other 
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resins are phenolics, urea and 
melamines, styrene-diene copoiy- 
mers, vinyls, coumarine-indenes and 
rosin and cellulose esters. Ethoxy- 
lene resins (epoxy-ethers) are an 
outstanding group of materials 
which show considerable promise 
for coating applications. 

In addition to coloring organic 
finishes, pigments have several 
other important functions. Pig- 
ments strengthen, harden and make 
coatings more durable. Pigments 
also impart body to the coating 
and often serve special needs such 
as corrosion inhibition or light and 
heat reflectivity. In selecting pig- 
ments, care must be given to parti- 
cle size, shape and size distribution 
as well as to chemical and physical 
properties and the cost and avail- 
ability of materials. Very fine 
particle sizes ranging from 0.1 to 5 
microns are common. 

Commonly used inorganic pig- 
ments are titanium dioxide, litho- 
pone, chromium oxides and chro- 
mates, ferrocyanides and _ lead 
oxides. Organic materials include 
carbon blacks, azo dyes, anthraqui- 
none colors and phthalocyanines. 
Improved dye and pigment tech- 
nology has made possible the 
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presently popular pastel paints and 
enamels. 

Not readily classified with the 
previous finishes are bituminous 
coatings which are another type of 
organic coating. Asphalt is a semi- 
solid mixture of complex heavy 
hydrocarbons obtained originally 
from natural deposits but now 
primarily from petroleum residue. 

Coal-tar pitch is a similar ma- 
terial obtained from the distillation 
of tars from the coking of bitumi- 
nous coals. Pitch or asphalts may 
be thinned with less viscous dis- 
tillates and applied hot by spraying 
or dipping. Priming coats are ap- 
plied to pipelines as solutions of 
pitch or asphalt in volatile solvents. 

A recent development is the in- 
troduction of bituminous lacquers 
and enamels. These formulations 
contain substantial amounts of dry- 
ing oils and phenolic resins and are 
amenable to baking. Bituminous 
coatings are widely known in the 
chemical industry for their low 
cost and relatively easy mainte- 
nance. However, the less attractive 
appearance of bituminous coatings 
limits their applications. 


Factors in Materials Selection 


Design engineers select the most 
practical material of construction 
for each case of corrosive service 
by proper balance of corrosion re- 
sistance, mechanical properties and 
cost. Each of these is equally im- 
portant in making the final choice. 
Under mechanical properties, they 
consider structural characteristics 
and methods of fabrication. 

In this article, we can not discuss 
materials selection in detail. How- 
ever, we can point out some sources 
of information on corrosion re- 
sistant materials. Manufacturers’ 
catalogs, particularly from _ or- 
ganizations active in corrosion re- 
search such as the several major 
steel companies, aluminum and 
nickel producers and the principal 
producers and fabricators of plas- 
tics are excellent sources of cor- 
rosion data. The “Engineering 
Materials Handbook,”™ devotes a 
chapter to a series of charts in- 
dexing the principal corrosion re- 
sistant materials. A portion of one 
of these charts is shown in an 
adjoining illustration. Such charts 
serve as a means of rapidly reduc- 
ing the field of choice for a given 
corrosive environment. Many mag- 
azines*™™” publish regular articles 
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on new developments and periodic 
materials reviews. 

Since corrosion is such an im- 
portant problem in all branches of 
industry, research on materials of 
construction is vigorous and fruit- 
ful. Today the chemical engineer 
deals with materials completely un- 
known a generation ago. During 
the past five years, reinforced plas- 
tics have become established as a 
regular material of construction. 
Titanium and a number of its alloys 
have become commercially available 
at reduced cost. Under the impetus 
of rocket research, new ceramics 
and refractory metals have been de- 
veloped. 

Sales of reinforced plastics” have 
increased nearly fourfold since 1954. 
Industrial uses range from building 
panels to piping and tanks. In many 
tension and compression applica- 
tions, these materials have a higher 
strength-to-weight ratio than steel. 
Polyesters and phenolics show ex- 
cellent heat and corrosion resist- 
ance. Polyethylene and its fluoro- 
nated derivatives are chemically 
inert and tough. A new phenolic 
formulation, reinforced with vitre- 
ous silica, is claimed to withstand 
short-time exposures over 5,000 F. 
An asbestos-reinforced phenolic en- 
dures 500 F. for 100 hr. or more. 

Most manufacturers offer a va- 
riety of materials. On the basis of 
material cost, reinforced plastics 
are still at a disadvantage. Rein- 
forced-polyesters cost about 80¢/Ib. 
compared to 14¢/lb. for sheet metal. 
However, for many applications 
this greater cost® may be offset by 
lower fabrication expenses and 
lower installation cost. 

As a final example, we shall men- 
tion titanium. With constant ex- 
pansion of production facilities, 
titanium capacity doubled’ in 
1955-56 and again in 1956-57 with 
a corresponding 50% reduction in 
price. This metal is now available 
in a full line of mill products, in- 
cluding wire, tubing, screen, valves 
and forgings. It is 44% lighter 
than steel and available in the 
same strength ranges. 

Titanium demand by the chemical 
process industry is growing rapidly 
and may soon exceed that of the 
aircraft industry. Though it pos- 
sesses a number of remarkable cor- 
rosion-resistant properties, tita- 
nium should not be regarded as a 
cure-all. Its resistance” is poor in 
hot or concentrated reducing acids, 
hot concentrated aluminum or zinc 
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chlorides, dry chlorine and ionizable 
fluorides. 

This article covers in a general 
way the control of corrosion by use 
of resistant coatings and materials. 
Our treatment has been necessarily 
brief. Thus we have intentionally 
avoided the commonplace and tried 
to stress material not of general 
knowledge to chemical engineers. 
The references are only an intro- 
duction to corrosion information. 
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Vent Breather Protects Solvent Storage Tanks 


If you’re storing solvents saturaied with HCl, then this 
moisture-excluding vent breather will simplify your problem. 


*& Winner of the August Contest by 
C, W. Hamilton 


Process Development Supervisor, Wyandotte Chemicals Corp., Wyandotte, Mich. 


If you have to vent storage or 
surge tanks containing organic 
liquids saturated with dry HCl gas, 
you will be faced with a design 
problem. Such liquids are encount- 
ered where HCl is evolved, as in 
chlorinations and _ Friedel-Crafts 
condensations. If you can exclude 
moisture, then you can build your 
tank from metallic construction ma- 
terials. If you can’t, then the re- 
sulting corrosion will force use of 
the more expensive non-metallics. 
The evolution of HCl is unavoidable 
and its presence prevents the use of 
conventional adsorptive dryers on 
the tank vents. 

Sketched at the left above is a 
simple device for excluding water 
vapor and at the same time making 
it possible to recover the evolved 
HCl. This two-way hydrostatic 
“check valve’—which I prefer to 
call a vent breather—is hooked up 


as shown in the sketch at the right. 
It can easily be fabricated in any 
welding shop. 

The vent breather consists of two 
closed chambers which can either 


be in the same vessel, as shown, or 
separated into two vessels, provided 
that the vertical relation is main- 
tained. The chambers are joined at 
the bottom by means of a slot or 
equalizer to permit liquid circula- 
tion. 

Each chamber is fitted with a dip 
pipe which reaches neariy to the 
bottom, plus a vent coupling. Note 
that the dip pipe of one side is 
joined to the vent coupling of the 





NEXT ISSUE: Watch for Announcement of September Winner 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Design Notebook. 
Each period’s winner will be an- 
nounced in the second following issue 
and published in the third or fourth 
following issue. 
$100 Annual Prize—At the end of 
each year the period winners will be 
rejudged and the year’s best awarded 
an additional $100 prize. 
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How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 
words, but illustrated if possible. Ac- 
ceptable non-winning articles will be 
published at space rates ($10 min.) 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with use- 
ful methods, data, calculations. Ad- 
dress Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 
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DESIGN NOTEBOOK . . . 


other for connection to the tank 
vent. One of the chambers has a fill 
connection about one-third of the 
way up the side. This permits 
“blind” filling of the tank by ad- 
mitting liquid until it starts to 
overflow. There is also a drain for 
removing contaminated sealing 
liquid. 

For 2-in. vent piping, typical di- 
mensions for the breather would be 
a 12-in. diam. chamber 10 in. tall, 
with 3-in. liquid piping. 

The vent breather is connected as 
shown to the tank, the HCl absorp- 
tion tower, and the air dryer. It is 
filled with a suitable sealing liquid 
which is inert and of low vapor 


pressure—kerosene or fresh process 
liquid, for example. 

When the storage tank is filling 
or filled, HCl will be evolved. At 
the pressure of the seal liquid head, 
about 2 in., the seal liquid will be 
forced out of the vent dip tube, per- 
mitting the gas to flow to the HCl 
absorber. At the same time, liquid 
will seal off the dry air dip tube. 

When the tank is emptying, the 
reverse process takes place. Now 
the vent dip tube will be sealed by 
the slight suction and dry air will 
be drawn in through the other dip 
tube from the air dryer. If desired, 
of course, an inert gas can be ad- 
mitted instead of air. 
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Chart Converts Flow Units 


Jerome A. Seiner 


Development Engineer, Pittsburgh Plate Glass Co., Springdale, Pa. 


The chart above (like the au- 
thor’s similar chart for pressure 
units in Chem. Eng., p. 150, May 5, 
1958) is a handy way of converting 
quickly from one system of flow 
units to another. The units included 
are: gal./min.; liters/sec.; cu. ft./ 
hr.; and cu, ft./sec. 

Enter the vertical scale horizon- 
tally at the numerical value of the 
quantity to be converted and move 
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to the vertical line labeled with the 
original units. From the intersec- 
tion draw a line downward toward 
the left through the “center.” The 
intersection of this line with any 
of the vertical lines marks the con- 
verted values for those units. For 
example, 350 cfh. (Line 1) equals 
43.7 gpm. (Line 3), as found by 
following Line 2 to intersect the 
gal./min. line. 


Angle cut 
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_7 air inlet tube 
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Inverted Bottle Makes a 
Constant-Head Feeder 


H. Leslie Bullock 
Engineering Consultant, New York 6, 
Nod. 


There are many ways of rigging 
up constant-level devices to give 
constant flow. One which is easy 
to make and use in the laboratory 
is shown above. Actually, there is a 
still simpler method which involves 
some turbulence and surging of the 
liquid and so does not give quite as 
good level control. This consists 
simply in inverting a filled bottle 
over the liquid-filled tank so that the 
bottle mouth just touches the liquid 
surface in the tank. When the tank 
level falls a large air bubble enters 
the bottle, allowing enough liquid 
to flow to the tank to re-seal the 
bottle. 

The more refined method shown 
in the sketch makes use of two tubes 
of unequal length. It gives a 
smoother flow and a more accurate 
level, 

Note also that constrictive action 
of the tubes makes it easier to in- 
vert the bottle into the tank with a 
minimum of spillage. 

The longer tube, which is angle- 
cut at the bottom, admits air to the 
bottle in smaller bubbles and a 
more continuous stream than the 
submerged-mouth bottle. Thus it 
allows a more uniform flow from the 
shorter tube. Tubes of the right 
size will hold a very close level. Add- 
ing baffles in the tank helps to iron 
out surges, while increasing the 
tank area helps to maintain a more 
uniform depth. 

The same idea has been used 
commercially to supply liquid for 
saturating tanks and roll coaters 
and roll printers. 
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In the Early Innings, 1958 Grads Had Reason to Worry 
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Final Score: No One Without a Job Offer 


All’s well that ends well. 


In spite of some spring- 


time sadness about the job outlook for engineering graduates, 


they all found something by graduation day. 


After several years of feverish 
recruiting activity and scrambling 
by employers to sign up the limited 
supply of engineering graduates, 
fears developed on campus early 
this year that the job feast might 
turn into a famine. 

The fears were groundless, ac- 
cording to the latest survey released 
by Engineers Joint Council. 

EJC’s survey concludes that in 
view of the adverse general busi- 
ness climate and other unfavorable 
factors prevailing early this year, 
placement opportunities for engi- 
neers reflected a remarkable degree 
of stability. Results shown in the 
table above used the date of May 
20th for standardization. Reply 
blanks were accepted through Jure 
10th. The survey, then, pictures the 
job outlook for new engineering 
graduates about one month before 
graduation day at most schools. 

Canvassing was done by mail ad- 
dressed to the deans of engineering 
of 159 colleges with curricula ac- 


credited by Engineers’ Council for 
Professional Development, and 53 
others that award engineering 
bachelor’s degrees. The deans were 
requested to provide, through their 
placement officers, placement in- 
formation in summary form on 
simple questionnaires provided for 
this purpose. By the cut-off date 
replies had been received from 115 
accredited colleges and from 31 non- 
accredited institutions. 


Late Replies More Optimistic 


EJC made no followup to deter- 
mine what change took place follow- 
ing graduation. However, a few 
late returns, received after June 
20th, reflected these results: 

Engineering graduates with jobs, 
83.5%; planning to enter graduate 
schools, 8.0%; entering military 
service, 7.5%; considering job of- 
fers, 1.0% ; without job offers, none. 

Final conclusion by EJC: “If 
these results are even remotely rep- 
resentative, it is apparent that 
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within the last month of the aca- 
demic year engineering graduates 
were all able to complete their plans 
for post-graduate activities.” 

For purposes of comparison the 
colleges were also asked to provide 
equivalent information for gradu- 
ates in other fields. Although these 
data were limited—because place- 
ment officers, in general, did not 
have similar records for other 
groups—the information supplied 
shows that physical science gradu- 
ates are roughly equivalent to engi- 
neers when the large proportion of 
those planning to take graduate 
studies is considered. 

Graduates identified in business 
administration and general liberal 
arts did not fare as well, with 25% 
and 30% respectively uncommitted 
by May 20th. 


Why Are Chemicals So Low? 


The survey results as presented 
in the table spot the uniqueness of 
chemical engineering graduates as 
compared with other branches of 
the profession. Except for mineral 
engineers (and we know that min- 
ing is a recession-slumped industry 
today), the chemicals show the 
lowest employment percentage. 
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YOU & YOUR JOB... 


Percentagewise, more chemical 
engineers plan to go on to graduate 
studies. However, this decision may 
have been influenced by a lack of 
enticing job opportunities. 

Most surprising is the 16.5 per- 
centage for chemical engineering 
graduates without a job offer or 
otherwise uncommitted. What hap- 
pened to the long-range recruiting 
programs of chemical, petrochem- 
ical and petroleum employers? 


THIS KNOWLEDGE 
. . » Belongs to the Employer 


Final settlement has been made 
without trial in the lawsuit brought 
by Young Radiator Co., Racine, 
Wis., against the Perfex Corp. of 
Milwaukee and Hiram J. Kinkade, 
also of Milwaukee. You can now 
add this to your file on “Does Your 
Employer Own Your Knowledge?” 
(see Chem. Eng., July 28, 1958, pp. 
127-130). 


Action was begun by Young in 
the Circuit Court for Milwaukee 
County in April 1957. In its com- 
plaint Young charged that Kinkade 
had been employed by them for a 
number of years as sales manager 
in charge of air-cooled heat ex- 
changers. During his employment, 
Young states, Kinkade was given 
access to a large amount of confi- 
dential data, engineering matter 
and information constituting trade 
secrets belonging to the Young 
Radiator Co. 

Kinkade left Young’s employ 
early in 1956 and Perfex hired him 
about six weeks later. Shortly 
thereafter Perfex announced that 
it was bringing out a line of air- 
cooled heat exchangers to be han- 
dled through a newly formed divi- 
sion of which Kinkade had been 
made manager. 

According to F. M. Young, presi- 
dent of Young Radiator, the Perfex 
announcement indicated that its 
new line would be directly competi- 
tive with the equipment that had 





Chemical engineering students at 
South Dakota School of Mines & 
Technology have reached the half- 
way mark in the design, construc- 
tion and installation of equipment 
in their new laboratories. 

Project is being directed by R. F. 
Heckman, chairman of the chemical 
engineering dept. at S. D. Tech. 


To Save 75%, Design and Install It Yourself 


Various sections of the laboratory 
have been built in miniature and 
now these models are being used to 
plan, construct and install the work- 
ing equipment, such as the copper 
batch still shown being inspected. 
Construction costs have been re- 
duced nearly 75% because of stu- 
dent participation in the project. 











been sold under Kinkade’s jurisdic- 
tion when he was employed by 
Young. 

After suit was begun, Kinkade 
was examined by attorneys of plain- 
tiff and Young Radiator asserts that 
they learned this: When Kinkade 
left Young’s employ he took with 
him several hundred sheets of 
Young design and laboratory data, 
price sheets and prints of confi- 
dential engineering drawings. Mr. 
Young added, “Kinkade made avail- 
able to Perfex a data book that was 
our ‘bible’ for the jacket water- 
cooler business. He also had our 
price lists, so that in submitting 
bids on air-cooled heat exchangers 
for industrial and oil-field applica- 
tions Perfex was in the same posi- 
tion as a poker player who has a 
clear view of the other fellow’s 
hand.” 

As part of the settlement Perfex 
has now submitted to a consent 
judgment which requires it to re- 
turn to Young Radiator all copies 
in its possession of Young’s data 
sheets, and other confidential engi- 
neering information. The injunc- 
tion order also required that Kin- 
kade do the same. Perfex also paid 
damages to Young, the amount of 
which Mr. Young declined to reveal. 


GRADUATE STUDY 
. . « Gets Tax Rebate 


As the result of a test case in- 
stituted by teachers, the Treasury 
Dept. has ruled recently that em- 
ployees may deduct from their in- 
come tax courses taken voluntarily 
to improve skill in their work. 

Deductions may be made even 
though the extra courses help a per- 
son qualify for promotion or higher 
salary. Previously the govern- 
ment held that the cost of a course 
that helped a person achieve a pro- 
motion was not deductible. 

The ruling is retroactive to 1954 
and includes such expenses as cost 
of lodging, travel and meals for 
courses taken away from home; the 
cost of courses taken to keep one’s 
skills on a par with those of col- 
leagues and competitors, and the 
cost of courses required by one’s 
employer as a condition for keeping 
a job, “salary or status.” 

Treasury explained that the rul- 
ing removes the distinction previ- 
ously drawn between self-employed 
persons and employees such as 
teachers and engineers. 
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GET AHEAD with. . .”“YEARS-AHEAD”. .. . 


























rae ICE MAKING and 
Tube-Ice REFRIGERATING 
Machines EQUIPMENT 


Make clear, hard, sized ice in 
cylinder or crushed form. The 
refrigerant is applied directly - 
to the freezing surfaces to a 
produce ice with speed and —~ 


economy. Cold water for 
process work can also be 

















supplied by these units, 



































: . “Available in horizontal multipass shell and 
Refri gera tion tube types and vertical single pass types for 
Ammonia or other refrigerants. Special 

4 on d ensers metals, lined tubes, etc. can be furnished for 

’ unusual operating conditions, 


Multipass type brine coolers are ideal for 

. closed brine systems in cold storage plants, 

B rine dairies, packing plants, petroleum refineries, 

etc. requiring units of large capacity. Also 

Coolers suitable for cooling non-corrosive liquids in 
general. 


3g crape d Continuously revolving scrapers sweep heat 
transfer surfaces clean and keep solids in 
S u { ace suspension. Useful in problems of heat trans- 
r for with crystallization with high viscosity, or 
E * with solvent extraction. Available in double 
xconhangers pipeand shell and pipe construction. 


HENRY YOGT MACHINE CO., Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J., St. Louis, Charleston, W. Va., Cincinnati 


DROP FORGED STEEL VALVES, FITTINGS AND FLANGES IN A COMPLETE RANGE OF 
OTHER VOGT PRODUCTS SIZES @ PETROLEUM REFINERY AND CHEMICAL PLANT EQUIPMENT © STEAM GENERATORS 
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You must balance 

stores investment, effect on 
production and control costs 
to obtain 

the lowest over-all costs 


for your maintenance stores. 





Economic 
Order Quantity 





Total annual cost, dollars/yr. 


Total costs 





Carrying cost 





Restocking cost 











Order quantity, dollars /order 


Optimize Your Maintenance Stores 


R. E. BLEY, Maintenance Consultant, 


In the chemical industry, mainte- 
nance material represents about 
40% of the total maintenance bill. 
To stock these materials you need 
a fair amount of working capital on 
hand. 

Although these costs are sizable, 
they’re really small when compared 
to a production loss caused by lack 
of replacement parts. Simply: your 
problem is to have the required ma- 
terials on hand with the lowest ma- 
terial inventory. 


What Are Stock Requirements 


From a cost standpoint, stock re- 
quirements are one of your most 
important problems with mainte- 
nance stores. 

To start, you must know the type 
and category of items: 

eStandard supplies or stores 
items such as nuts, bolts and pipe 
fittings. These have a _ predeter- 
mined rate of use and you know 
your requirements. 

e Insurance items or protection 

This article is based on a paper deliv- 
ered at the Maintenance and Plant Engi- 


neering Conference of the ASME in 
Pittsburgh, Pa., April 14-15, 1968. 
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Engineering Department, E. I. duPont 


spare parts. You don’t know the 
turnover on these parts but they 
must be available to avoid costly 
shutdowns. 

¢Complete assemblies or ma- 
chines—spare equipment. These 
are usually capitalized. 

It’s sometimes difficult to place 
every item into a category but it’s 
an absolute necessity for a good 
analysis. 

You must remember, when figur- 
ing spare parts requirements: the 
investment in stores, spare parts 
and capital spares must earn a re- 
turn the same as any other invest- 
ment. 

You can improve your return on 
maintenance stores by one of three 
methods: 

eReduce the investment in 
parts if the inventory is higher 
than necessary. 

eIncrease the investment in 
parts if this reduces process-equip- 
ment downtime. 

¢ Maintain the same total in- 
vestment in stores materials but 
order the proper quantity at the 
optimum time. 


de Nemours & Co., Wilmington, Del. 


Determine Your Parts Needs 

Let’s consider stores items that 
are low unit-value with a high turn- 
over. Soundest approach to control- 
ling this type of stores material is 
a maximum-minimum system. Bas- 
ically, it consists of: 

e Minimum or protective stock 
level—This is a function of the 
stock-out cost, demand for the item 
and availability of replacement 
parts. 

e Order point—Set by the de- 
livery period of replacement stock. 

¢Order quantity — Together 
with the order point, this estab- 
lishes the maximum stock level. 

Although most plants use a maxi- 
mum-minimum system, the various 
quantities are generally set by rule- 
of-thumb or opinions rather than 
sound engineering and economic 
principles, 

You can establish realistic order 
quantities of stores items with the 
economic order principle. This is a 
simple method of balancing carry- 
ing costs and restocking costs to ob- 
tain minimum total cost. When you 
consider both restocking and carry- 
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Hieh initial cost? Sure! But titanium means less equipment 
to replace, less downtime for repairs... can actually save you 
money on processing equipment and parts! 

For example, a titanium steam jet diffuser lasted 3 years 
instead of 3 months. A titanium valve handling corrosive and 
erosive fluid lasted 1,680 hours instead of 70. A titanium 





Electromet 


FERRO-ALLOYS AND METALS 






The terms “Electromet” and “Union Carbide” 


are registered trade-marks of Union Carbide Corporation, 


ey ited. 
feoF Ne d=jiie) 5 





| oveyersdo1 me 
money-saving 


performance! 





try titanium now! 


nozzle used with chlorine dioxide lasted 13 months instead 
of 5 hours. 

Only titanium combines high corrosion resistance with light 
weight and strength in standard and specially designed proc- 
essing equipment. It will pay you to try titanium now. There’s 
a plentiful supply. 


Booklet tells where you can get titanium mill 
products and fabricated equipment. Also gives 
cost-saving service records in process industries. 


ELECTRO METALLURGICAL COMPANY 

Division of Union Carbide Corporation 

30 East 42nd Street, New York 17, N. Y. 

Please send me a copy of ““New Heat on Titanium Problems.” 
Name 

Company Name 


Address 


Company / 
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Needs Set Your Order Quantity 


E0Q,*  Orders/ 
$ Year 


Order 
Period 
6 Mo. 
3 Mo. 
2 Mo. 
4 Wk. 
3 Wk. 
9 Days 


Annual 
Needs, $ 
100 
500 4.1 
1,000 5.7 
5,000 12.9 
10,000 18.2 
50,000 40.8 
*Basis: Restocking cost = $3.00 
Carrying cost = 20% 


ing costs, the amount giving mini- 
mum total cost is the economic- 
order quantity. 

For figuring this economic-order 
quantity, the formula is a square- 
root function of the annual con- 
sumption of an item, expressed in 


dollars: 
r0Q - me 


where: EOQ = economic order 
quantity in dollars, A = annual re- 
quirements in dollars, K = restock- 
ing cost per order in dollars, and 
I = earrying cost as a decimal. 

Unit carrying and _ restocking 
costs are constants for any particu- 
lar plant. Determine these con- 
stants once and they don’t need 
modification except for major 
changes in policy or routine. 

Unit restocking cost represents 
all reordering costs that vary with 
the number of orders placed. This 
includes placing orders, writing 
orders, filing, expediting, communi- 
cating and invoicing. It doesn’t in- 
clude nonvariable phases such as 
talking to salesmen, making price 
agreements and writing manage- 
ment reports, 

Carrying costs include obsoles- 
cence, interest on the required 
working capital, storage costs and 
similar factors. Carrying costs 
often amount to 15-25% of the in- 
vestment required. 

Once you determine the unit re- 
stocking and carrying costs, appli- 
cation of the economic-order prin- 
ciple is simple. Develop a table, such 
as shown above, to suit your par- 
ticular requirements. 

In the example shown, assume: 
$3.00 unit restocking cost and 20% 
carrying cost. With the economic 
order principle, an annual consump- 
tion of $100 worth of a specific type 
and size of gasket indicates an order 
frequency of six months or twice a 
year. Increasing the annual con- 
sumption to $10,000 makes the 
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order frequency once every three 
weeks. 

In this system, control is con- 
centrated on items with high-dollar 
expenditures but it still allows 
evaluation of all items. Through 
this approach, the cost of frequent 
ordering of many low-cost items, 
with excessive clerical expense, is 
optimized without significantly in- 
creasing stores investment. 

In many cases, the cost of re- 
stocking low-cost items is more than 
their purchase price. Conversely, 
more frequent ordering of the high- 
dollar-volume items substantially 
reduces investment without appre- 
ciably affecting restocking costs. 

Plant experience with this tech- 
nique is very favorable. One case 
reports a stores investment reduc- 
tion of about 50%. In another case, 
clerical work for purchasing, ac- 
counting and stores operations was 
improved by a 50% reduction in the 
number of orders placed. 


Consider Price Discounts 


There are several other factors to 
consider in establishing the eco- 
nomic order quantity. One of these 
is a price discount for volume pur- 
chase. Discounts of this type have 
a controlling influence on the quan- 
tity of an item purchased. 

Quantity discounts can increase 
the economic-order quantity as 
shown in the table above. An item 
with $1,000 annual consumption 
would normally be ordered about 
six times per year. Quantity dis- 
count of 1% permits a three-time 
annual order frequency; while a 
74% discount reduces this to once 
a year. 

In the example, if a 5% discount 
applies to an order of $500 or more, 
you should order the $500 quantity. 
If the 5% discount applied to a 
minimum of $1,000, you should 
order only $174 worth. In other 
words, the additional carrying 
charges for the $1,000 order, more 


than offset the volume discount 
available. 

These formulas are valuable in 
establishing stores quantities. How- 
ever, no formula or table replaces 
good common sense and judgment. 
They merely help you arrive at the 
best answer. For example: space 
limitations, limited shelf life or pos- 
sible obsolescence may be determin- 
ing factors dictating smaller quanti- 
ties than otherwise indicated. 


When to Order 


Once you determine the order 
quantity, you must fix when to order 
this quantity. Consider both a mini- 
mum stock level and an order point. 
Used together, the combination pro- 
vides insurance against stock-outs 
of stores items. 

Using this system, an order is 
placed when the stock level reaches 
the order point that provides for 
delivery time. Minimum or safety 
points serve as a warning if there’s 
an extension of the delivery time or 
above-average use of material. Add- 
ing the minimum stock plus the 
average demand during the delivery 
period gives you the order point. 

To determine minimum stock 
levels with a rigorous statistical ap- 
proach, you need a detailed record 
of disbursements and a knowledge 
of the cost resulting from a stock- 
out. Such a statistical analysis gen- 
erally isn’t justified for the thou- 
sands of stores items. Fortunately, 
the cost of a stock-out of a stores 
item (not a spare part) isn’t very 
significant since it has little effect 
on production. Base minimum stock 
levels on experience alone and you'll 
still be safe. 

There’s a relationship between 
order quantity, minimum stock level 
and stock-outs. An increased order 
frequency reduces stock-outs since 
it reduces the number of orders 
placed. It’s necessary to reduce the 
stock level below the order point to 
have a stock-out and the fewer 


How to Figure Maximum Order M With a Quantity Discount 








Me= (200Q0K + Q*d) + V¥ (2000K + Q*d)? — 40,000Q*K? 
200K 


Annual Normal 


Needs,$ EO0Q,$ 
1,000 174 


1% 
370 


Max. Order for Quantity Discounts 
2.5 % 


10% 
1,340 


7.5% 
1,080 


0 5% 


550 820 


Basis: Restocking cost = $3.00; Carrying cost = 20% 


Nomenclature: d = Quantity discount, %; Q = Economic order quantit 


(E0Q), $; 


M = Maximum order for quantity discount d, $; K = Restocking cost/order, $. 
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FLAMMABLES ENGINEERING BY PROTECTOSEAL 


FLAMMABLES CONTROL METHODS AND PRACTICES IN PRODUCTION, PROCESSING AND IN MAINTENANCE 
WAREHOUSES: CAMDEN, N. J.; LOS ANGELES, CALIF. 








PUBLISHED BY THE PROTECTOSEAL COMPANY, CHICAGO, ILLINOIS ° 





WHAT’S NEW... 


PROTECTOSEAL DRUM VENT 
FOR END BUNG INSTALLATION 


The Protectoseal Catalog No. 
5522 Drum Fitting is a fire and 
explosion-safe, pressure-vacu- 
um relief vent for installation in 
the 2” end bung openings of 
drums stored in the horizontal 
position. Automatic pressure 
relief valve opens at 5 lbs. p.s.i. 
to relieve interior vapor pres- 
sure build-ups, and new fusible 
emergency relief plug melts at 
135°F to provide emergency re- 
lief in the event of fire. Quick- 
acting, manually operated 
vacuum relief valve facilitates 
withdrawal of liquids. All vent 
passages are protected with a 
perforated metal fire baffle to 
prevent the propagation of fire 
and explosion into the drum. 


Knurled Knob For ————> aie 
Actuating Vacuum 
Relief Valve 2° N.P.S. Threads 
Pressure-Vacuum 
Relief Opening 

Gasket Seal 
Fusible 
Emergency 
Relief Plug 


For Further Information Circle Item 15 on Coupon 











Flammables Storage Cabinet 
earns 3 more approvals 


The Protectoseal Flammable 
Liquids Safety Storage Cabinet, de- 
signed to meet the specifications of 
the N.F.P.A. for on-the-job storing of 
up to 45-gallons* of flammables, has 
recently been approved by 3 more 
official agencies: National Fire Pro- 
tection Assn.; Board of Standards 
and Appeals for City of New York; 
Pennsylvania State Police, Bureau 
of Fire Protection. 

Cabinets will now 

carry all 3 ap- 

proval labels on 

the front doors. 

*When stored in ap- 

proved safety con- 

tainers of not more 


than 5-gallons capac- 
ity each. 


For Further Information Circle Item 11 on Coupon 





Styrene monomer vapors controlled 
to ‘reduce vent Clog-up...prevent tank rupture 


PRESSURE RELIEF 
OF 
STYRENE MONOMER 
VAPORS 
TO ATMOSPHERE 


Chemical manufacturer stores sty- 
rene monomer in 30,000 gallon hori- 
zontal tanks at atmospheric pressures 
and temperatures. Plagued by poly- 
merizing which clogs flame arrester 
vents... flash point of 90°F requires 
protection against ignition of vapors 
from outside sources. Tried various 
means to keep arresters open with- 
out success .. . installed Protectoseal 
conservation type vent with flame 
arrester located outside the valve 
housing .. . arrester now subject to 
vapors only when valves open. Re- 
sult: checked weekly during 11- 
month period . . . including hot 
summer months .. . report no plug- 
ging of valves or arresters .. . tank 
protected against fire and explosion 

. arrester location outside valve 
housing provides for quick, visual 
inspection. 


For Further Information Circle tem 17 on Coupon 





VACUUM RELIEF VALVE 
PRESSURE RELIEF VALVE 


Safety space-savings in 
chemicals handlin 


= 


bal 


Oval shape, 1-gallon laboratory safe- 
ty container requires far less shelf 
space for chemicals storage . . . four 
cans easily placed in same area re- 
quired by two or three ordinary cans, 
Protects volatile chemicals from fire 
and explosion ... provides easy meth- 
od for storage and visual labeling. 


For Further Information Circle Item 18 on Coupon 


FLAMMABLES ENGINEERING DATA FOR THE CHEMICAL PROCESS INDUSTRIES 


The following Protectoseal Flammables 
Engineering Data is available immediately, 
| without obligation: 


(_] Storage Tank Safety Vent Fundamentals 
(J Manual of Laboratory Safety Equipment 


More Information on Items Circled Below: 
11 15 17 18 


THE PROTECTOSEAL COMPANY 
1948 SOUTH WESTERN AVENUE 
CHICAGO 8, ILLINOIS 


Se eee 





Company Name __ 





Address 














City & State 








| 

| 

| 

| 

| 

| Name __ 
| 

| 
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OPERATION & MAINTENANCE .. . 


times this occurs, the fewer stock- 
outs expected. 

In contrast to low-cost, high-turn- 
over stores items, spare parts have 
higher unit costs and are slower 
moving. Many spare parts are con- 
sidered protection or insurance 
items. If these aren’t available, pro- 
duction can be critically disabled. 
Restocking cost is small when com- 
pared to stock-outs and carrying 
costs. For this reason, you only 
have to mathematically balance the 
cost of stock-outs against the cost 
of carrying the item. 

Stock-out cost is a function of the 
unit cost of downtime, its frequency 
(determined by equipment life) and 
duration of downtime (controlled 
by the parts-delivery time). Carry- 
ing cost is a function of purchase 
price and carrying charge, ex- 
pressed as percent of investment. 

Mathematically, this is simple. 
Really, the problem is _ having 
records for a long enough period 
of time to give required data for 
downtime. This information isn’t 
frequently available — particularly 
for new plants. However, there’s 
sufficient information based on ex- 
perience with similar equipment 
and operations—information good 
enough for you to predict your re- 
quirements. 


Record Keeping: All Important 


In many plants, both old and new, 
one of the more difficult and time- 
consuming jobs, in determining 
your parts requirements, is obtain- 
ing important information such as 
specifications, price and delivery. 

In some cases, this is complicated 
even further because the original 
parts manufacturer’s numbers are 
replaced by numbers used by the 
equipment manufacturer. Typical 
case of this is with ball bearings, 
where the original manufacturer’s 
bearing number is often deleted and 
replaced by an equipment manufac- 
turer’s number. 

Because of the great effort to 
obtain reference data, it’s good 
practice to request it in your origi- 
nal purchase order. In addition, 
assemble the information in an 
equipment reference file before 
analyzing spare parts requirements. 

This file should contain all cor- 
respondence, purchase orders, parts 
lists, drawings, operating and 
maintenance instructions, catalog 
data and price lists. 

With this reference material, 
start an engineering analysis of 
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your spare-parts requirements. Use 
an equipment analysis sheet for this 
purpose. A separate sheet is used 
for each piece of equipment or 
groups of similar equipment. 

Tabulate all parts that are 
maintenance problems. Base this on 
experience or knowledge of the com- 
ponents design life. With key equip- 
ment, base it on the risk involved. 

Consider what you must do when 
a failure occurs. Ask yourself: 

¢Can I recondition the part in 
the plant or local outside shops? 

¢Can I fabricate a new part in 
the plant or local shops? 

¢ Are parts stocked by local dis- 
tributors? 

¢Can I use substitute parts or 
materials? 

e What’s the time and cost of 
reconditioning against the time and 
cost of direct replacement? 

Where you decide not to stock a 
part for these or similar reasons, 
note why on the analysis sheet. 

Weigh information on quantity 
price and delivery time along with 
considerations such as probability 
of failure and effect on production. 
Make a mathematical analysis when 
a particularly high-priced item is 
involved. 

A parts recapitulation sheet is 
also of value. Here, the purpose is 
to consider, on a plant-wide basis, 
widely used items such as bearings, 
seals, valves and V-belts. 

Final selection of quantities 
stocked is based on plant-wide use 
rather than accumulated total for 
individual units. 

With a thorough analysis, you 
can have an adequate inventory 
with a lower investment in parts. 
This is partially due to elimination 
of duplicated items, but mainly be- 
cause you consider all the significant 
engineering and economic aspects. 
In a chemical plant, a detailed 
analysis of stores and spare parts 
indicates an expenditure generally 
less than 1% of plant investment. 

An example of such an analysis is 
a new plant built on an existing 
plant site. Experience at the plant 
site indicated a $26,500 investment 
in parts for the new plant. Detailed 
analysis resulted in stocking only 
$10,000 worth of parts with ample 
protection. 

Complete or self-contained units, 
such as pumps, motors and tanks, 
are analyzed in the same way as 
spare parts. In this situation, the 
only difference is complete units 
are usually capitalized and classified 


as extra machinery or capital 
spares. 

Because of the high cost of some 
capital spares, a detailed economic 
analysis is usually necessary. Con- 
sider whether to install the spare 
unit or keep it in the storeroom 
until needed. Time required to in- 
stall it, possibility of using it at 
more than one location and cost of 
downtime are major factors in this 
decision. 


Make Parts Available 


Once you’ve set your parts re- 
quirements, and in some cases be- 
fore that, look into storage location. 
Maintenance stores location in a 
large plant is very important. 

If you use only a central stores, 
with considerable travel time or 
even with frequent truck delivery, 
you may be in trouble. In this situa- 
tion, try supplying low-cost high- 
turnover items to the area main- 
tenance shops on a weekly basis. 
Availability in the area saves time 
and reduces clerical work. Material 
can be avaliable on a self-service 
basis in the area shop without re- 
quiring a stores ticket. 

When you establish area stores to 
supplement central stores, limit 
quantities to a 7 to 10-day supply. 
Maintain control by a weekly in- 
ventory. Subtracting the inventory 
from the permissible stock gives the 
order quantity. 


R. E. BLEy has been in maintenance 
work for the last seven years and 
is currently Consultant Supervisor 
of Engineering Techniques. Back- 
ground experience runs from engi- 
neering and economic evaluations 
of chemical processes to trouble- 
shooting and start-up procedures. 
He holds a B.S. in Mechanical Engi- 
neering from Worcester Polytech 
and is a member of the A.I.Ch.E. 
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Now get two important purchasing advantages and positive 
product protection, too, with U.S. Steel rust-inhibited drums 


In a rust-inhibited drum you can’t buy 
better quality than U. S. Steel. 

Every shell, head and bottom is pre- 
cisely formed, chemically cleaned, then 
coated with just the right amount of 
zinc phosphate. At U. S. Steel, all this 
work is done before final assembly, to 
give maximum product protection. 

And every pail and drum comes with 

two purchasing advantages to help you 
save time and money: 
1. Full, complete line. U. S. Steel offers 
today’s widest selection of steel ship- 
ping containers. Sturdy pails from 214 
through 12 gallons. Drums through 57 
gallons. Linings and closures supplied 
to your specifications—color-decorating 
to meet all your requirements. 


You get the container with exactly 

the right properties for your products, 
in the most efficient size. And you deal 
with one dependable manufacturer. 
2. Punctual deliveries. With factories in 
seven key areas, U. S. Steel container 
deliveries can be timed to your produc- 
tion schedules. You minimize inventory 
problems, get on-time delivery. And 
you can take delivery by rail or truck, 
whichever is more convenient. 

So talk over your own container 
needs with the man from U. S. Steel 
and benefit from over 40 years of steel 
shipping-container experience. 


Factories in: Los Angeles, Calif. - Alameda, 
Calif. Port Arthur, Texas - Chicago, IIl. 
New Orleans, La. - Sharon, Pa. - Camden, N. J. 


United States Steel Products Division 


TRADEMARK 
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DO YOU NEED THE LASTING PROTECTION 
OF (8) STAINLESS STEEL CONTAINERS ? 


20 years old 
—still in 
service 


For some products, stainless-steel contain- 
ers can be the least expensive of all. Learn 
if you can save money with a U. S. S. 
stainless container. Consult your U. S. 
Steel representative, or write for free bro- 
chure. U. S. Steel Products Division, 30 
Rockefeller Plaza, New York 20, N. Y. 
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Teflon shield ————> 


Hord compressed 
sheet asbestos 
Special soft 
asbestos 


Teflon shield ————> 


Corrugated 
mild steel 


Special soft 
asbestos 





Novel shielded gaskets, developed for glassed- 


steel equipment, stand up to a wide variety of difficult 


corrosives; give long, leak-proof service. 


New Resistant Gaskets End Sealing Problems 


B. G. Staples, Research Chemist, The Pfaudler Co., Rochester, N. Y. 


Glassed-steel equipment calls 
for very effective gaskets. Such 
equipment usually handles cor- 
rosive materials, and, of course, 
welded or threaded connections 
are not practical with glass. 

We have developed, after in- 
tensive research, some novel 
gaskets which combine the 
chemical resistance of glass 
with the physical properties of 
rubber. Such gaskets appear 
well suited for corrosive service. 

Also, additional effort has 
gone into determining the 
proper method of installing 





B. G. STAPLES, very active in the 
area of operation and mainte- 
nance of glassed-steel equipment, 
is the author of the Pfaudler 
maintenance manual. Mr. Staples 
holds a MS degree in biochemis- 
try from the Univ. of Maine. 


gaskets over openings in glassed- 
steel vessels. A correct installa- 
tion will give long, trouble-free 
service. 
> Five Gasket Musts — Gen- 
erally, gaskets for glassed-steel 
equipment must: (1) have 
chemical inertness, to allow 
their use over the same range 
of service as glassed steel, (2) 
withstand elevated tempera- 
tures and pressures, (3) have 
physical properties that insure 
tight joints without high bolt 
loads which could _ injure 
glassed-steel flanges, (4) be air- 
tight, leak-proof, nonporous, 
and free of ridges and bulky 
joints, (5) be capable of being 
shimmed to compensate for un- 
even or distorted surfaces. 
Because selection of a gasket 
must begin with an evaluation 
of the medium to be sealed, the 
problem of gasketing glassed- 


steel equipment w2s originally 
approached as being ovurely 
chemical in nature. It became 
apparent, however, that no sin- 
gle gasket design would suc- 
cessfully withstand all of the 
various materials being proc- 
essed in glassed-steel equip- 
ment. Complex chemical proc- 
esses at high temperature and 
pressure imposed extreme physi- 
cal and chemical stresses on 
gasketing materials then in use. 
>The Answer: Teflon—Experi- 
mentation with Teflon (poly- 
tetrafluoroethylene) showed its 
chemical resistance to be excel- 
lent. However, it could not be 
used unaided as a gasket be- 
cause of extreme hardness in 
the cold state and a tendency to 
flow under heat and pressure. 
Teflon tape, wrapped around 
various fillers, proved some- 
what satisfactory. However, 
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Corrosion from hot acid mixtures ? 


HAYNEs alloy No. 25 was the answer in a recent test—reducing corrosion 


eee Test caused by hot mixtures of nitric and hydrochloric acids. It proved 12 
times better than its closest rival among 11 competitive alloys. 


Hi & ¥ Ra E Ss This is an indication of how Haynes alloys may solve your own 
corrosion problems and lower your production costs. By how much? 


Alloys You can find out for sure by testing Haynes alloys under 
your own process conditions. 


We'll be glad to send you samples. But to narrow down the number we 
urge you to send us a letter outlining the corrosion conditions in 
your plant. Ask also for a copy of our 104-page corrosion book. 


AaLLoOowvs 
HAYNES STELLITE COMPANY 


Division of , 
Union Carbide Corporation UNION 


Kokomo, Indiana (oy .N =) B i} ©) = 
The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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some seepage resulted when un- 
der internal pressure because 
of the numerous overlapped 
joints made by wrapping. High 
vacuum operation was unsatis- 
factory for the same reason. 
The seepage problem was 
finally solved with development 
of the French-type shield. A 
thin Teflon shield or envelope 
is used as a chemically resistant 
covering for a hard central com- 
pressed core. This gives an ab- 
solutely tight seal. 
> Important Designs—Such gas- 
kets consist of a machined 
Teflon shield and a_ unique 
Pfaudler-developed three-piece 
filler or insert which varies in 
composition according to proc- 
ess temperatures and pressures: 
¢For temperatures to 500 
F. and internal pressures to 
125 psi., center core is composed 
of a Buna-S-impregnated com- 
pressed-sheet asbestos to pro- 
vide strength. A thin layer of 
softer, impregnated asbestos is 
cemented to each side of the 
hard core to give resilience and 
compressability (see drawing). 
¢For high pressures—to 


300 psi.—center core is com- 
posed of thin corrugated mild 


steel. Double thickness outer 
inserts are used. The combina- 
tion gives necessary extra 
strength and also. provides 
spring action that keeps the 
gasket tight, reducing the neces- 
sity for shimming (see draw- 
ing). 

> Other Than Teflon—For spe- 
cific operating conditions, where 
product purity is not essential 
or where contamination of prod- 
uct is not a major consideration, 
there are some gasket materials 
available, other than Teflon. 

One gasket found satisfactory 
for many chemical conditions 
consists of compressed blue 
asbestos impregnated with 
Buna-S rubber. The Buna-S 
binder is a low-sulphur synthetic 
rubber that possesses desirable 
resilience characteristics when 
heated. 

Blue - asbestos - impregnated 
gaskets are satisfactory for a 
fairly wide range of acids and 
solvents at temperatures to 
500 F.; however, they are not 
satisfactory for powerful oxi- 
dizing agents such as boiling 
nitric acids in concentration 
over 25%, or boiling concen- 


trated sulphuric acid, fuming 
sulphuric acid, chlorosulphonic 
acid and chromic acid. Neither 
are they recommended for 
brominations or for hydrogen 
peroxide. Compressed sheets 
show some seepage at elevated 
pressures, but this condition can 
be virtually eliminated by tight- 
ening when the vessel is ini- 
tially heated. 

>How About Rubber? — For 
physical reasons, rubber comes 
nearest to being the ideal gas- 
keting material for glassed-steel 
equipment. At ordinary tem- 
peratures its physical proper- 
ties are such that a tight joint 
can be maintained with a mini- 
mum of bolt tension. It is chem- 
ically inert to mild acids, and, 
in proper composition, can be 
used with solvents. 

Rubber is not satisfactory at 
high temperatures however, 
and 225 F. is generally accepted 
as its maximum temperature. A 
variety of commercial rubber 
gaskets are available in dif- 
ferent durometers and composi- 
tions which make them effective 
gaskets for many processes. 
> Metal Shields—Metal-shielded 
gaskets using a shield of lead, 
aluminum, tin or other suit- 
able metal over an insert are 
also available for glassed-steel 
equipment. Inserts used with 
these metals must be compres- 
sable. They may be made of 
reinforced metal or white woven 
asbestos materials. 

Woven gaskets, though not in 
general use on _ glassed-steel 
equipment because of their 
porosity, have been successful 
for certain low pressure appli- 
cations. Some users of woven 
gaskets impregnate materials 
with special resins having the 
resistive properties desired for 
their particular process. 

Compressed sheets made of 
asbestos and impregnated with 
any one of a variety of bonding 
agents have also found consid- 
erable use because of the ease 
of assembly and the ease with 
which they can be shimmed to 
compensate for uneven  sur- 
faces. Blue asbestos is con- 
sidered to be more resistant to 
most chemicals than white asbes- 
tos. White asbestos has a longer 
fiber structure and better physi- 
cal properties than the blue. 

Proper selection and installu- 





They’re called SERVICE ENGINEERS at Durco. When you 
have a tough pumping problem that is really giving you trouble, a 
Durco SERVICE ENGINEER is near-by. 

Make your own job easier. Get the right pump in the right alloy 


to do the job as it should be done, Durco service engineers can help 


you put in the pump that will give you continuous service, with 


minimum maintenance, at lowest operating costs. 
Durcopumps are available with heads to 345’ and capacities from 
Y, to 3000 gpm in fourteen standard corrosion resisting alloys. 


Durco service engineers are available almost everywhere. 


THE DURIRON COMPANY, INC. 
DAYTON, OHIO 


Branch Offices: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, 
Houston, Knoxville, Los Angeles, New York, Pensacola, Philadelphia, and Pittsburgh. 


| CORROSION RESISTING 
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CORROSION FORUM... 


tion of gaskets for glassed-steel 
equipment and accessories can 
be instrumental in maintaining 
product purity, reducing mainte- 
nance and downtime, and gen- 
erally producing a very favor- 
able effect on operational costs. 


Powdered Metallurgy 
Shows Off 


Abundant evidence of the 
rapid growth of the powder 
metallurgy industry will be seen 
at the Powder Metallurgy Prod- 








The strange looking object in 
the picture above isn’t a missile 
about to be launched at Cape 
Canaveral. It’s a stainless steel 
water well screen. 

Ohio Drilling Co., Massillon, 
Ohio, is pioneering use of stain- 
less steel in such applications, 
where the screens act as side- 
walls for the water reservoir in 
large - capacity wells. Clean 
gravel is packed around the 
screen after it’s lowered into the 
well; water flows from the sur- 
rounding soil, through the fill 
and through the screen slots. 





Stainless Steel Screens Keep Well From Running Dry 


Usual carbon - steel screens 
don’t last more than five or six 
years in acidic or hard water. 
The stainless screens have a 
much longer life; and higher 
strengths to withstand the 
gravel weight. 

Ohio Drilling buys Type 304 
stainless from Republic Steel, in 
}-in. plates, press-punches }-in. 
wide, 14-in. long slots over the 
entire plate area, then welds the 
plates into cylinders 14-in. or 
more in diameter. As many as 
15 five-ft. lengths may be used 
in one well. 
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ucts Exhibit at the forthcoming 
Metal Exposition, to be held 
Oct. 27-31 at the Cleveland 
Auditorium. 

A display of new powder 
metallurgy components from ac- 
tual consumer and industrial 
products will constitute the cen- 
tral focus of the exhibit spon- 
sored by the Metal Powder In- 
dustries Federation. 

Powder metallurgy gears of 
almost every conceivable type 
and size will be one of the fea- 
tures of the case history display. 
These include spur, bevel, face, 
cluster, partial, skip tooth, heli- 
cal and many other types—fur- 
nished with single and multiple 
openings of various types and 
shapes, including tapers, coun- 
terbores, keys, keyways, splines, 
squares and eccentrics. 

One million powder-metal- 
lurgy gears are produced every- 
day in the United States—repre- 
senting the largest volume of 
any single structural part made 
by powder metallurgy. 

Engineers and metallurgists 
should be equally interested in 
the display of powder metai- 
lurgy cams. Here again, an ex- 
tremely wide variety of cam 
types will be shown, including 
face, radial, box, barrel, inter- 
nal, multiple plane, and eccen- 
tric cams, as well as combina- 
tion cams and gears. 

In addition to industrial com- 
ponents, the display will include 
other types of applications not 
generally known as outlets for 
metal powders. Various produc- 
ing companies will exhibit 
powders used in pharmaceutical 
preparations, friction materials, 
coatings for welding electredes, 
cutting and scarfing powders 
and rocket fuels. 

Participating sponsors in the 
Powder Metallurgy Products 
Exhibit include the following: 
American Metal Climax, Inc.; 
Burgess-Norton Manufacturing 
Co.; The Glidden Co.; Hoega- 
naes Sponge Iron Corp.; the 
International Nickel Co.; John- 
son Bronze Co.; The New Jersey 
Zine Co.; Plastic Metals Div. 
National-U.S. Radiator Corp.; 
The Presmet Corp.; Pyron 
Corp.; Reese Metal Products 
Corp.; Republic Steel Corp.; 
Vanadium-Alloys Steel Co.; 
Whitaker Metals Corp.; Metal 
Powders, Ltd. 





EXPANSION JOINTS 


Drinking heavily for 30 years and still healthy 


U.S. Rubber Expansion Joints are the economical, flex- 
ible connections that are used in all kinds of pipe lines to 
take care of misalignment, vibration, expansion and con- 
traction, and noise transmission. They have no moving parts 
to wear or bind. They can be installed on both new and 
old piping and equipment. 


This U.S. Rubber Expansion Joint has been drinking brackish 
sea water (at temperatures from 50 to 100 degrees F.) for 
three decades. It and another identical 36” U. S. Rubber 
Expansion Joint are at work on the intake lines of #5 con- 
denser at the Reeves Avenue Power Station of the Virginia 
Electric & Power Company in Norfolk, Virginia, where they 
compensate for the vibration, expansion and contraction 
caused by pumping the sea water. These are two of the first 
rubber expansion joints ever installed anywhere. 


Mechanical Goods Division 


- o es 
When you think of rubber, think of your “U.S. Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 











Change 
from shaft 
to shaft 





Change 
from size 
to size 





Change 
from sheaves 
to sprockets 
to couplings 
to conveyor 

pulleys 























@ Save Time! 


There’s nothing like Taper-Lock for mounting 
wheels on shafts! First, you get off-the-shelf con- 
venience. No reboring, no machining, no waiting! 





@ Save Work/ 


You get the holding power of a shrunk-on fit with 
minimum effort. Product and bushing slip on the 
shaft asa unit. Tighten the screws—and you reset! 


@ Save Money! 


You save big money by minimizing down-time 


with quick changes. And interchangeability mini- CALL THE TRANSMISSIONEER — your local Dodge Dis- 
s s : tributor. Factory trained by Dodge, he cangive you valuable 
mizes inventory. Note that all of the above instal- salpion tole, onct diets manta ache Can ookaiateaies 


lations are handled with a total of only four of your telephone directory for “Dodge Transmissioneer”’. 
bushings—all with the same outside diameter! 











DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Ind. 
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FACILITIES 


Carbide Ships Preassembled Plant to Mexico 


Union Carbide Olefins Co. re- 
cently delivered an assembled 
solvent recovery unit to Cela- 
nese Mexicana’s acetate yarn 
plant at Ocotlan, Jalisco. Unit 
was assembled and inspected by 
Carbide engineers in U. S. and 
then dismantled into four sec- 
tions for loading on railroad 
flatcars. Air flow capacity is 
17,000 cfm. 


B. F. Goodrich is turning out a 
versatile thickening and emul- 
sifying agent called Carbopol 
in a new $3-million facility at 
Calvert City, Ky. Rated ca- 
pacity is 70,000 lb./mo. of the 
fluffy white powder. 


Air Reduction Co. has started 
construction on its new 20- 
million-lb./yr. polyvinyl alco- 
hol resin plant at Calvert 
City, Ky., and a supporting 
pilot plant at Bound Brook, 
N. J. Projects will cost over 
$12 million and are expected 
to be on stream by early 1960. 


Union Carbide Chemicals is in 
design stage on two projects 
that will add 100 million 


lb./yr. alcohol and ester pro- 
duction to its Seadrift, Tex., 
manufacturing complex. Com- 
pletion date for the new units 
is set for some time in 1960. 


Celanese is boosting acetic acid 
output at firm’s Pampa, Tex., 
plant by 240 million Ib./yr. 
Work on the multimillion-dol- 
lar expansion is starting im- 
mediately and is expected to 
be completed by late 1959; 
addition will bring combined 
capacities of the Bishop, Tex., 
and Pampa plants to more 
than one-quarter of nation’s 
acetic acid capacity. 


Anilin Co. of Illinois is erecting 
a 150-ton/day plant to recover 
sulfur from hydrogen sulfide 
piped from Shell’s adjacent 
Wood River, Ill. refinery. 
Cost—around $2 million; com- 
pletion date—middle of 1959. 


American Potash & Chemical 
Corp.’s new sodium chlorate 
plant at Aberdeen, Miss., is 
expected to begin production 
late this year, right on sched- 
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FLEXIDYNE 
THE DRY FLUID DRIVE 
100% efficiency at full load! 


TAPER-LOCK 
STEEL CONVEYOR PULLEYS 


Maximum strength with minimum weight! 


ROLLING GRIP 


FRICTION CLUTCHES 
Positive! Smooth! No toggles! 


oe 
Write for Bulletins! 


Flexidyne Dry Fluid Drives and 
Couplings. Bulletin A-640-A. 


Taper-Lock Steel Conveyor Pulleys. 
Complete data. Bulletin D-56. 


Rolling Grip, Diamond D, Air-Grip 
Clutches. Bulletin D-56. 


DODGE MANUFACTURING CORPORATION 
200 Union Street * Mishaweka, indiona 





FIRMS ... 


ule. Capacity will be 15,000 
tons/yr. 


Du Pont of Canada has started 
construction on a plant to 
make linear polyethylene res- 
ins near Sarnia, Ont. Raw- 
material ethylene will be 
piped from nearby Imperial 
Oil petrochemical plant in 
Sarnia. Also under way is a 
new polyethylene film plant 
near Toronto. 


e CHOICE OF 9 DIFFERENT TYPES 


is to 100% of your 


° ° ste THE NEWEST OF MATERIALS 
corrosion-resistant piping needs 


® 


« BACKED BY 100 YEARS OF 


now available from 1 source 


SIZES 


PROPERTIES 


EXPERIENCE 


VALVES 


ASK FOR 
BULLETIN 





Threaded 
Pipe 


ER i Bask tags 
= 


FP 


Flanged 
Pipe 


Threaded 
Pipe 


o 
= 
Cc 
o 
o> 
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Threaded 
Pipe 
2 to 4” 
Tubing 
Ye to 144” 


Flexible 
Tubing 
¥% to 14%” 


Flexible 
Pipe 
¥% to 2” 








General purpose rubber-plastic blend. 
Tough, impact resistant, economical. Han- 
dies most common chemicals to 170°F. 


Strength of steel, resistance of hard rub- 
ber. Soft-rubber inter-layer aids shock- 
resistance. Finest for alkalis, most inor- 
ganic acids, many organic acids, all salts. 


Best anywhere for hot inorganic chemicals, 
acids, etc. to 260-275°F. Also wide variety 
of organics. Excellent rigidity. 


Rigid PVC. Excellent aging. Good cold im- 
pact strength. Not affected by most inor- 
ganic acids and alkalis. Also good for many 
organics. 


Odorless, tasteless, rigid polyethylene, best 
for sub-zero uses. Best resistance of any 
plastic at room temp. except to acetic acid. 


The oldest, still tops. Extreme resistance 
to alkalis, inorganic acids, many organics, 
all salts. ideal for chlorine, fluorine. Wid- 
est range of fittings. 


Odorless, tasteless, general-purpose 


Strong, takes high pressures. Not affected 
by most inorganic acids and alkalis; re- 
sistant to most organics. 


General-purpose transparent flexible tub- 
ing. Non-toxic, odorless, tasteless. Can 
steam sterilize. Excellent for chemicals. 


Non-toxic flexible polyethylene pipe. Ideal 
for water distribution lines, drain lines, jet 
wells, etc. Resistance similar to Parian. 
Uses insert type fittings. 


Diaphragm 
valves with 


Rubber-lined 
C.1. Gate, 
Darling Gate & 
Check Valves to 
24”. Diaphragm 
Vaives to 6” 


Diaphragm 
valves with 
Riviclor body 


Diaphragm 
valves with 
Parian body, 


Rubber-lined 

or plastic 
valves above. 
Also many 

piug valves, bibb 
cocks, etc. 


Diaphragm Valve 
with Saran body 
¥% to 2”. Also 
Saran-lined 
diaphragm valves 
to 6” and up 


Ace hard rubber 
plug valves, bibb 
cocks, etc. 


Diaphragm 
valves with 
Parian body, 
¥2 to 2” 











ACE Saran, Suppliex, Ace-ite and Riviclor are approved by 
The National Sanitation Foundation for drinking water. 


RUBBER AND PLASTIC LINED TANKS, PUMP 


AMERICAN HARD ® 
RUBBER COMPAN 


Division of Amerace Corporation 


ACE ROAD e BUTLER, NEW JERSEY gs 
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Monsanto has 





Esso has placed “world’s larg- 


est” (27,000-bbl./day) Power- 
forming unit on stream at its 
big Baton Rouge, La., refinery. 
Unit is part of a $46-million 
capital improvements _pro- 
gram at the refinery. 


Shell Chemical Corp. will start 


construction early in 1959 on 
a phenol unit at its Deer Park, 
Tex., plant. Construction con- 
tract has been awarded to 
M. W. Kellogg; unit will be 
completed in late 1959. Most 
of output is earmarked for 
firm’s adhesive and surface 
coating resins. 


Pittsburgh Plate Glass has 


started site preparation at 
Crestline, Ohio, for its new 
tempered glass plant. Factory 
building will cover 275,000 
sq. ft.; about 275 workers will 
be employed. 


gotten court 
clearance for its 11-mi. black 
top road from elemental phos- 


phorous reduction plant at 


Soda Springs, Idaho, to open- 
cut phosphate rock mine on 
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the Black Foot River. Court 
action was initiated when one 
property owner refused to 
grant right-of-way. 


Western Phosphates will spend 
$500,000 expanding its 
Garfield, Utah, facility for 
producing several new phos- 
phate-ammonia fertilizer for- 
mulations. Phosphate ore in- 
put to plant will be increased 

by around 10%. 


Air Reduction has a $600,000 
oxygen-nitrogen plant under 
way at Denver, Colo. Plant, 
Airco’s first in the area, will 
be in operation by Jan. 1, 
1959. 


U. S. Borax & Chemical is in- 
creasing boric acid produc- 
tion at Wilmington, Calif., 
after receiving contracts from 
two major boron fuel produc- 
ers——Olin Mathieson and Cal- 
lery Chemical. 


Bay Refining will add 750-bbl./ 
day hydrofluoric acid alkyla- 
tion unit to its Bay City, 
Mich., plant. Unit will use 
Universal Oil Products proc- 
ess; Sweco has landed en- 
gineering and construction 


excited states... | 









Ever “Treed” 
by Corrosion? 


Ever left high and dry by corrosion... 
sweating out repairs, shut-downs, wasted 
materials? You can solve 85 to 100% 

of these problems once and for all with 
Ace chemical resistant piping, 

valves, pumps, tanks and other equipment. 
It doesn’t cost... it pays. 










contract. 





Hoke, Inc., manufacturer of pre- 
cision fluid control products, 
has completed new 64,000- 
sq.-ft. plant in Cresskill, N. J. 
Among products: valves, pres- 

sure regulators, stainless 

steel cylinders and gages. 





Canadian Chemical Co. is 
launching a $600,000 program 
to boost production at the 
yarn division of its Edmonton, 
Alta., plant. Spinning capacity 
is expected to be increased by 
about one-third. 





Atlas Powder Co. is consolidat- 
ing all its eastern explosives 
production activities at the 
recently modernized Reynolds 
Plant near Tamaqua, Pa. As 
a result, the smaller plant at 
White Haven, Pa., will be shut 

down at year’s end. 







































Best non-metal- 
lic pipe any- 
where for hor 
chemicals to 
275°F. Also 
handles tough 
organics. Rigid, 
tough nitrile. 
Pipe and fittings 
to 8”. Bul. 96A. 


Heavy Ace rub- 


ber and plastic 
tank linings 
unexcelled for 
alkalies, acids, 
bleaches, salts, 
Faultless seams, 
indestructible 
bond, shock and 


r age-resistant. 


All shapes. Bul. 
CE-53. 


| 





St. Eloi Corp., Cincinnati, Ohio, 
has expanded its rare metals 
facilities, making metals such 
as yttrium, scandium, and 
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AMERICAN HARD RUBBER COMPANY | 
DIVISION OF AMERACE CORPORATION 


Ace Road ° Butler, New Jersey 











1001 uses. Non- 
toxic, odorless, 
tasteless, steri- 
lizable, flexible 


tubing. Excel-. 
lent for chemi- ; 


cals, foods, and 


for lab or ma- | 


chine lines. % 
to 1144”. Bul. 66. 


Special equip- 
ment often can 
be machined, 
punched or 
welded of stand- 


ard plastic or «@ 


hard rubber 
sheet, rod or 
tubing. Write for 
details today. 






















































Central Division: 
135 Se. La Salte St., Chicago 3 


SHIPPING OR STORING 


CHEMICALS? 


YOUR 
BRAND 














CONTINENTAL 


steel containers 
for positive packaging protection 


You can be sure your chemicals will be shipped 
and stored safely in highest quality Continental 
steel containers. And you can be sure you'll 
receive all the benefits of Continental’s steel 
container service, from faster delivery to re- 
search and engineering assistance that helps 
you solve any packaging problem. And for 
hard-to-hold chemical products, Continental 
Perma-Lined containers guarantee 100% pro- 
tection. Perma-Lining enamels are airless hot 
sprayed after fabrication to assure complete 
interior coverage. Call Continental today. 


Cc CONTINENTAL 
CAN COMPANY 


Pacific Division; 
Russ Building, San Francisco 4 





FIRMS... 


europium immediately avail- 
able in lots of one pound or 
more. 


Diamond Alkali plans to build a 
multimillion-dollar campus- 
style research center a few 
miles south of Painesville, 
Ohio. Initial construction 
phase calls for three build- 
ings for central research and 
development costing around 
$3 million. 


Hercules Powder Co. disclosed 
that it has bought 1,800 acres 
along the Delaware Bay, 
about one mile north of 
Lewes, Del. Spokesman said 
firm has no immediate plans 
for the property but desires 
an available site for possible 
future expansion. 


Anaconda has set up a new sub- 
sidiary, Anaconda-Jurden As- 
sociates, built around the 
existing engineering depart- 
ment of the parent company. 
New organization offers com- 
plete service in planning, de- 
signing, engineering and con- 
struction of large industrial 
plants. Headquarters are in 
New York. 


Petroleum Chemicals plans to 
set up a development depart- 
ment to work on production 
of intermediates used in mak- 
ing synthetic fibers, plastics 
and elastomers. New chemi- 
cals will be based on firm’s 
present production of buta- 
diene, ethylene, propylene and 
ammonia, 


James M. Margolis has estab- 
lished a new chemical market- 
ing research service in New 
York. Firm has been con- 
centrating on chemical spe- 
cialties, particularly in plas- 
tics and pharmaceuticals. 


Dow Chemical has formed a new 
overseas subsidiary, Dow 
Chemical International, to 
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ela cestiels 
comes in 


A flavors... 


GALVANIC 
UNIFORM 
INTERGRANULAR - 
-PITTING * 


Which ones do you want licked? 


They’re all sour—when you have to pump corrosives. You can lick all 
four when your pump is made of the right materials. 

You know what you have to pump. We know how to furnish pumps 
to handle it. 

We’d like to hear your problem. 


GOULDS PUMPS, INC. 
Dept. CE-108, Seneca Falls, N.Y. 
Main Office and Works 


Branches and Representatives 
in all principal cities 


CREATIVE ENGINEERING ¢ INTEGRATED MA ACTURING ¢ ENGINEERED APPLICATIONS 
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GOULDS-PFAUDLER GLASSED 
PUMP. Here's a unique new cen- 
trifugal pump that joins the unex- 
celled corrosion resistance of 
Pfaudier glass to the sturdy con- 
struction of Goulds pumps. For 
complete details, send for our 
Bulletin 725.2, 





An announcement of 
major importance ! 


INTRODUCING 
“AGFA PHYSIK” | 


...@ new name in scientific instrumentation which will soon 
rank among the foremost in the field. . . 


Bayer Farben of Germany have over the years 
developed for their own use a variety of 
unique testing instruments for production con- 
trol and laboratory apparatus for the purpose 
of meeting contingencies for which suitable 
equipment was not available commercially. 


This equipment is now manufactured by the 
Agfa Camera Works, a subsidiary, under whose 
well-known trade name the instruments are 
marketed. 


it gives us great pleasure to announce that the 
Brinkmann organization has been entrusted 
with the introduction of this equipment in the 
United States. 


American industrial firms now have a unique 
opportunity of benefiting, at comparatively 
reasonable cost to themselves, from the re- 
sults of many years of concentrated efforts by 
some of the world’s greatest teams of workers 
in their respective fields. 


A twenty-page brochure on the following equipment may be obtained from us: 





¢ Rotating Viscosimeters 


e Recording Turbidity-Titration apparatus for determination 
of molecular weight distribution in macro molecular and 
other substances. 


« Fiber Tester for determining deformation properties under 
static and dynamic loads with cathederay oscilloscope. 


e Hardening Time Meter for synthetic resins, records 
temperature and “Pot Time” curves automatically. 


© Temperature —- experimental chambers from 


—60 to + 250 


© Testing Apparatus for determining stability under pressure 
of materials such as rubber, metal-rubber, elastic or 
semi-elastic plastics, etc. 

¢ Bi-axial Alternate-Stress Testing Machine for rubber and 
plastic diaphragms. 

e Vulcameter, for the recording of the vulcanization curve 
of rubber compounds. 


The technical staff of the Brinkmann organization is ready to assist potential 
users with expert advice on ali questions, be they of a practical or theoretical 
nature. We suggest that you contact us at your early convenience. 


BRINKMANN 


INSTRUMENTS INC., 115 CUTTER MILL RD., GREAT NECK, N. Y. 


SALES OFFICES IN PHILADELPHIA, CLEVELAND, HOUSTON 





FIRMS... 


handle its foreign operations. 
Dow International has opened 
offices in Caracas, Venezuela. 


Worthington Corp., Harrison, 
N. J., is changing its trade- 
mark, symbolic of the sweep- 
ing corporate re-alignment 
that company is undergoing. 
Old winged trademark is be- 
ing replaced by a massive 
nis digtgd 


Cities Service Co. recently filed 
with the Securities Exchange 
Commission a plan for split- 
ting Arkansas Fuel Oil Corp. 
into two separate companies: 
Firm would own one and 
present minority stockholders 
in Arkansas Fuel Oil would 
own the other company. Plan 
was filed in compliance with 
SEC ruling that Cities Service 
must dispose of its majority 
interest in Arkansas Fuel Oil 
or else eliminate the minority 
share. 


STO 
eR 


National Aluminate Corp. is ac- 
quiring business and assets 
of Oil Products & Chemical 
Co. and it will continue as a 
division of National Alumi- 
nate. Main products marketed 
by Oil Products & Chemical 
are specialized lubricants 
used in cold rolling, drawing, 
cutting and forming of steel. 


Industrial Instruments, Cedar 
Grove, N. J., recently ac- 
quired Mosher’ Electronic 
Controls of Larchmont, N. Y. 
Mosher previously had been 
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ISOFLOW FURNACES 
supply process heat for 


TEXAS BUTADIENE 


and CHEMICAL Corp.'s 


86,000 TON ..+in fact, approximately 85% 
BUTAD! ENE PLANT of all new butadiene capacity 


in the U.S, is processed through 
Petrochem “‘Isoflows.” 


The unique design and operating features which have led to the wide accept- 
ance of Petrochem Isoflow Furnaces for butadiene production, catalytic re- 
forming and other petroleum, petrochemical and chemical processes include: 
* Uniform Heat Distribution * Maximum Fuel Efficiency * Low Pressure Drop * Low Maintenance 
* Zero Air Leakage * Minimum Ground Space * Simplicity of Design and Construction 
* Short Length of Liquid Travel * Series, Multipass, all parallel flow * Excess Draft for High Overload 
There’s a Petrochem Isoflow Furnace for any duty, temperature and efficiency. 


Petrochem Isoflow copyrighted internationally 
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FIRMS .. . 


rapid handling applications engi- 
neering and sales of control- 


short flame combustion lers manufactured by Indus- 
i . trial Instruments. 
..- even on residual fuel oil 


Daystrom, Inc., has purchased 
Industrial Gauges  Corp., 


THERMAL | Slee iS 

a cash transaction. Indus- 

trial Gauges is manufacturer 

V oO a 43 E > 4 ey U rr Ae E fr of non-contact measuring 
gauges. 


Here is a versatile unit that gives rapid, clean combustion 
on a wide range of fuels including Bunker C, No. 6, light oil, any gas... even 
liquid organic wastes. 

Combustion is 80% completed within the burner itself 
and takes place with a whirling, short flame that attains heat release rates of 
over 1,000,000 BTU/hr per cu ft. Products of combustion are clean and 
sufficient excess air for tempering the products may be introduced through 


the burner itself without causing smoke or instability. REPRESENTAT 
standard models Ever-Tite Coupling Co. has ap- 


available... a pointed Shields-Harper & Co. 

Oakland, Calif., as  distri- 
butors of firm’s couplings, 
adapters and other products 
on the Pacific Coast. 











Complete units from 3,500,000 BTU/hr to 50,000,000 BTU/hr are 
available and may be fitted for steam, compressed air or mechanical 
atomization. With dual fuel arrangements switching from gas to oil 


is accomplished without shutdown, 
M. W. Kellogg is now exclusive 


SE = instant ignition... sales and licensing agent for 

new process for making 

Gas-electric or torch ignition allows full ignition in a sponse eke Ree. natural gas 

few paaseaneaialh with a cold burner, or oil reduction. . Process has 

been operating in steel mill 

WRITE FOR BULLETIN #111 of Hojalata Y Lamina in 

Mexico on 200-ton/day scale; 

Kellogg is now engineering a 
500-ton/day plant. 


Bowen Corp. of Canada has 
signed a long-term exclusive 
sales agreement to handle all 
sales and promotion of Ameri- 
can Dynamics’ Hykinator, a 
new leak-proof pump. Agree- 
ment covers both U. 8S. and 
Canada. 


Alvey Conveyor Mfg. Co. has 
appointed the Robert H. 
OTHER THERMAL PRODUCTS & SERVICES Braun Co., Los Angeles, as 
AAAAY////, Gas, Oil & Combination Gas-Oil Burners ¢ Heat southern California repre- 
Exchangers ¢ Air Heaters e Submerged Combustion sentatives. Braun maintains 
e Gas Generators ¢ Combustion & Heat Transfer complete sales, service and 
Engineering maintenance facilities for 
materials handling equip- 

(7\\ ment. 


THERM™MAL oe 


Thermal Research & Engineering Corp. pointment of R. C. Beckert 
Co., New York, as sales rep- 


CONSHOHOCKEN e PENNSYLVANIA resentative for Spence Engi- 
o) neering’s equipment in New 
York City and northern New 

Jersey. 


REPRESENTATIVES IN PRINCIPAL CITIES 
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CLARAGE FANS 


FOR YOUR 


INDUSTRIAL AIR TRAVEL 





Blowers and exhausters for 


diversified industrial applications. 
Standard models promptly available. 


Clarage builds air handling and 
conditioning equipment exclusively — 


concentrated know-how! 


When you want equipment designed 

and built for “the long pull”— 

to stretch your equipment dollar 

to the utmost — call on 

CLARAGE FAN COMPANY, Kalamazoo, Mich. 


e..-dependable equipment for 


making air your servant 


" eo 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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NDAR 





American Institute of Chemical En- 
gineers, New York Section, all day 
Fes mcagauong iene on dene 

= oams an oths, Trade Secrets 

N\ | 7 | yy | a N | 4 and Patents, Petroleum Chemicals; 

y + luncheon speaker: George Hol- 
brook, Hotel Statler. 

Oct. 23 New York, N. Y. 


he I \ I » | 4 j ‘) SS National Society of Professional En- 


gg fall meeting, St. Francis 
ts) 

reo Oct. 23-25 San Francisco, Calif. 
STEEL 


National Metals Exposition, Cleve- 
land Public Auditorium. 


| LOt II) Oct. 27-31 Cleveland, Ohio 
4 - 


Assn. of Consulting Chemists and 
Chemical rom gore annual meet- 


AY | Se Be BD R Oui. > eres se New York, N Y. 


Armour Research Foundation, Com- 
putor Application Symposium, 
Morrison Hotel. 

Oct. 29-30 Chicago, Ill. 


National Agricultural Chemicals 
Assn., 25th annual meeting, Bon 
Air Hotel. 

Oct. 29-31 Augusta, Ga. 


American Society for Quality Con- 
trol, 12th annual New England 
Conference, Wendall Sherwood 
Hotel. 

Oct. 30-31 Pittsfield, Mass. 


American Society of Testing Mate- 


rials, international symposium: 
ONLY Two MOVING PARTS Plastics and Standardization, Ben- 
jamin Franklin Hotel. 
IN THE LIQuipD Oct. 30-31 Philadelphia, Pa. 


American Institute of Chemical En- 
gineers, North Jersey Section, 


: . : i Topic: Engineering Education, 
Now you can achieve fine-instrument accuracy in the processing General Chemical Division Allied 


of corrosive liquids... in batching, blending, transfer, cost Chem, & Dye. sc RONG IE 
accounting, etc. . . . with this new Neptune Stainless Steel Meter. Nov. orristown, N. J. 


Society of Plastics Engineers, Phila- 
Also important in many processes, this Neptune meter ends many delphia Section, Topic: Advances 


inati iqui i i jection Molding, Sheraton 
problems caused by contamination of liquids being measured. a a on Molding 


Based on the reliable Neptune positive displacement principal, Nov. 6 Philadelphia, Pa. 


its accuracy is completely protected from the effects of National Academy of Sciences, fall 


2 . meeting, University of California. 
corrosion or corrosive wear. There are only two moving elements Nov. 6-4 Berkeley, Calif. 


in contact with the liquid. The gear-train is mounted Society of Plastics Engineers, South 


i ing, isolated from the liquid. California Section, Topic: Plastic 
re 3 ‘ Trends in Building Construction, 
Available with Direct Reading, Print-O-Meter or Auto-Switch Ambass ador Hotel ee ae 
Registers. Size 142”, capacity 100 gpm. with most liquids. bei > ' 
National Assn. of Corrosion Engi- 

neers, Western Region Meeting, 
Hotel Statler. 
Nov. 17-19 Los Angeles, Calif. 


Ask for Bulletin 94/10 H Society of Plastics Industry, 8th Na- 
tional Plastics ——, Morri- 
son Hotel and icago Amphi- 
theater. 

Nov. 17-21 Chicago, Ill. 

Department of Health, Education 


NEPTUNE METER COMPANY ee PS es on. Alr Pollution, Sheraton ‘Park 
19 West 50th Street, New York 20, N. Y. Nov. 18-20 Washington, D. C. 


SOOIED Sty RRUNEA © SONS © CANO Oe eee a ae American Society of Mechanical En- 
NEW YORK + NO. KANSAS CITY, MO. * LOS ANGELES + LOUISVILLE ie sais gineers, 23rd National Power Ex- 
PORTLAND, ORE. * SAN FRANCISCO-BAY AREA (MILLBRAE) a tion, New York Coliseum. 

IN CANADA; NEPTUNE METERS IT0., TORONTO 14, ONT. ec, 1-5 New York, N Y. 
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BEAT CORROSION WITH ALCOA ALUMINUM! 


Your Guide to the Best in Aluminum Value 


Moisture, chemical fumes, industrial atmos- 
pheres are no problem with Alcoa® Alumi- 
num industrial building products. They defy 
corrosion. Never need costly painting or 
maintenance. First cost is last cost with 
aluminum! 

And you have a choice. Alcoa Corrugated 
for economical roofing and siding. Alcoa V- 
Beam for high strength with a uniform load 
of 30 psf on a span of 12 feet. Alcoa Ribbed 
for clean-lined, good-looking buildings. And 
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for the lowest cost insulated metal wall sys- 
tem known—sandwich wall of Alcoa Alumi- 
num with three times the insulating value 
of 8-in. brick! 

Beat corrosion. Get all the facts from 
Alcoa Aluminum Industrial Building Prod- 
ucts, a 36-page book packed with technical 
information. Call your nearest Alcoa sales 
office, or write: Aluminum Company of 
America, 856-X Alcoa Bldg., Pittsburgh 19, 
Pennsylvania. 








ALUMINUM 


ALUMINUM COMPANY OF AmMea CA 





ALCOA THEATRE 
Fine Entertainment 
Alternate Monday Evenings 
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1500 miles of 

Spiralectrodes 
in Precipitator 
Service! 


That’s real proof of superior performance. 
Over 1500 miles of these emitting electrodes have been 
installed in ‘SF’ electric precipitators . . . delivering 50 
to 100% more electron emission than conventional 
types of electrodes. 


There are sound reasons why Buell Spiralectrodes are 
providing superior emitting efficiency in actual dust col- 
lecting applications. 


@ Spiralectrodes are “emission engineered” — pitch and 
diameter are custom designed for each application . . . of 
critical importance with high resistivity dust. 

@ Spiralectrodes are precision made from stainless steel- 
of uniform quality, corrosion-resistant. 

@ Spiralectrodes minimize efficiency-loss of dust build-up 
—no horizontal surface to collect dust, positive rapping 
cleans electrodes. 

® Spiralectrodes maintain predetermined tension — (no 
weights required) . . . dampen effect of vibration caused 
by electrical pulsation, thereby minimizing electrode 
breakage. 

@ Spiralectrodes’ controlled area emission stops sparking 
effect of “point emission.” 


The superior operating character- 

istics of Spiralectrodes contribute 

OPERATING RANGE to continued high efficiency of 
Buell ‘SF’ Precipitators. Detailed 
information of this and other ex- 
SPIRALECTRODE clusive features are described in 
ELECTRODE A a booklet, “Buell ‘SF’ Electric 
ELECTRODE B Precipitators.” Send for your 
copy: write Dept. 12-J, Buell 
pre Engineering Company, Inc., 123 
mm William Street, New York 38, 


PRECIPITATOR VOLTAGE IN KV New York. 








EMISSION IN MILLIAMPS 











Above chart illustrates the superior emis- 
sion of the Spiralectrode: its corona voltage 
is lower and its emission is higher than 
other types of emitting electrodes over the 
entire operating range of industrial pre- 
cipitator voltage. 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
198 





NEW EQUIPMENT .. . 


(Continued from page 88) 


Nitrogen Generator 


Economical for moderate 
liquid nitrogen demands. 


At the push of a button, the 
new ADL liquid-nitrogen gener- 
ator system starts automatic 
production of up to 95 1./day 
of 99.5%-pure product. The 
manufacturer claims economical 
operation for all users requir- 
ing less than maximum capac- 
ity. 

Major system components in- 
clude a packed column, a Nor- 
elco gas liquefier and a 200- 
1, storage tank. In operation, oil- 
free air passes from the heat 
exchanger, which removes water 
and carbon dioxide, into the 
rectifying column. Nitrogen gas 
leaves the top of the column and 
enters the condensing head of 
the liquefier. Here, the product 
liquefies and non-condensibles 
continuously bleed off. Some 
nitrogen liquid returns to the 
column as reflux; the remainder 
goes to storage.—Arthur D. 
Little, Cambridge, Mass. 198F 


Eleetrie Motors 


Three companies market 
models for wet service. 


Among the motor develop- 
ments of the past few weeks, 
three manufacturers introduced 
new lines especially designed 
for extreme service. One motor 
operates while completely sub- 
merged, the other two provide 
reliable service under all 
weather conditions. 

General Electric’s contribu- 
tion, a motor designed for use 
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while totally submerged, owes 
its ability to a new insulation 


system incorporating irradiated 
polyethylene. Anticipated mar- 
kets rely mainly on applications 
as underwater drives or inte- 
grated pump-motors. Units of 
250 and 350 hp. are now in pro- 
duction for high-pressure boiler 
circulation use; minimum rat- 
ing will probably be 100 hp.— 
General Electric Co., Schenec- 
tady, N. Y. 198B 

Available in ratings from 250 
to 2,000 hp., Louis Allis’ new 
line of vertical motors is claimed 
to be unaffected by driving rain 
or snow, hurricane winds, or 
wind-blown sand. All sizes meet 
NEMA Type II Weather Pro- M&L CARBON STEEL REBOILER—ma 
tected specifications. Offered 5.M.E e for a well known Tex 
with either solid- or hollow- ical com 
shaft construction. Louis Allis 
Co., Milwaukee, Wis. 198C 

Engineered throughout’ to 
meet the punishment of extreme 
moisture or the elements, Re- 
liance’s new weatherproof motor 
comes in all standard speeds 


pee ae Feria Sree © So 200 Bp. Today’s rapid strides in the technology of process- 


A special thermosetting oil-and- i ns , 
water-resistant varnish coats all ing plant operation make it essential for a manu- 


wire coils. The motor exceeds facturer of equipment to be “staffed up” with people 


Pee Seretieyross Yequire- who have had extensive training and experience. 
ments.—Reliance Electric and : 
Engineering (Co. Cleveland, More than half our staff have spent a major part 
Ohio. 198D of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the low- 
est possible cost. 

It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The reboiler 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 


Gas Burner 





For sealed-in firing of fur- 
naces and kilns. 


Exceptional flame stability, MAN N | NG & Ba ) 


even with 1,000% or more excess 
air, is just one characteristic 


claimed for the new Hauck ENGINEERING COMPANY 


burner. Others include excel- 
lent control of flame tempera- Dept. A, 28-42 Ogden Street, Newark, New Jersey 


ture and positive igntion at any DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
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NEW! 


One-Man Dry Chemical 
Kills More Fire Faster ! 


This new Kidde pressurized 200-pound 
extinguisher gets more fire-smothering dry 
chemical on a blaze faster! Its universal 











nozzle discharges a dense 40-foot stream that gives more efficient 
extinguishing action, greater heat protection for operator. 


It has an extra 50 pounds of dry chemical to discharge on any stub- 
born blaze. Not 150 pounds, but a full 200 pounds of dry chemical 
— a 33%% bonus for safety! Yet its total weight is less — no heavy, 
cumbersome gas cylinder. 

It’s faster to operate too. No valves to unscrew. No wait for pressur- 
ization, for dry chemical to fluff. No pressure reducer to malfunction. 
Just remove safety pin, swing valve toggle, and flip “on-off” nozzle 
lever. There’s no hose whip either. 

Only Kidde has the Bridgeman seal heacl assembly. When pressurized 
at 450 psi with nitrogen or dry air, an inner force of three tons acts 
on the seal — the more pressure, the tighter seal. Virtually leak- 
proof, tamper-proof. 

Check these other benefits. A low, balanced center of gravity, wider 
handle, compact design, and larger, lubricated wheels make it easy 
to move. It’s weather and corrosion protected. And the shielded 
dust-and moisture-proof pressure gauge tells at a glance this 
extinguisher’s readiness for action. 


Write Kidde today and get the full story on this new U.L.-approved 
One Man Fire Engine. 


Kidde © 


Walter Kidde & Company, Inc. 
1028 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd. 
Montreal —Toronto —Vancouver 





NEW EQUIPMENT .. . 


burner setting for either hot or 
cold furnaces. In addition, high 
forward velocities of the hot 
combustion gases affect a better 
distribution, circulation and 
penetration of furnace heat. 
Both burner nozzle and body 
feature heat-resisting alloy con- 
struction; tile is super refrac- 
tory. Entire assembly, consist- 
ing of burner body, tile and 
box-type mounting plate, in- 
stalls with the air inlet at any 
one of four 90-deg. quadrants. 
—Hauck Mfg. Co., Brooklyn, 
Ni®. 199A 


Enclosed Sereen 


Designed for maintaining 
clean, healthful plants. 


New Ripl-Flo screens, either 
single- or double-deck, feature 
stationary frame _ enclosures 
having side doors and top covers 
for easy access to all interior 
parts. For dust-free operation, 
the totally enciosed units also 
have provision for bolting fines 
hoppers to the supporting frame. 
And, exhauster outlets can be 
provided in the enclosure boited 
to the discharge spouting. 

All screens come with air 
springs. Several units, in the 
6 x 16-ft. and 5 x 16-ft. sizes 
are now finding application in 
various cement plants,—Allis- 
Chalmers Mfg. Co., Milwaukee, 
Wis. 200A 


Diaphragm Pumps 


Built to withstand rugged 
service conditions. 


Especially designed to handle 
corrosive liquids and slurries, 
a new series of single- and 
double-stage diaphragm pumps 
covers a wide range of working 
pressures and capacities. Out- 
puts of nine standard models 
range from 2.5 to 35 gpm. at 
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115 psi.; maximum working 
pressures range to 230 psi. 
Drive-motor sizes vary from 
% to 12 hp. 

Simplicity and durability of 
design are the keys to a long 
service life with a minimum of 
dowrtime for repairs. In oper- 
ation, a piston moving in a 
cylinder creates alternating 
pressure and vacuum on one side 
of a diaphragm. Resultant mo- 
tion of the diaphragm transfers 
pressure changes to the liquid 
being pumped. Other than the 
diaphragm, the only moving 
parts contacting liquid are 
the spring-loaded ball check 
valves controlling liquid flow. 
—Schweitzer Equipment Co., 
Cleveland, Ohio. 200B 
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Plastic Packing 


For biological oxidation of 
liquid wastes. 


Plastic packing, consisting of 
separated layers of corrugated 
polystyrene or Saran sheets, 
provides large surface areas to 
which waste-treating bacteria 
can adhere. In addition, the 
corrugated shape permits high 
air flow through the packing to 
supply the bacteria with neces- 
sary oxygen. As_ such, the 
packing provides near-ideal con- 
ditions for biological treatment 
of liquid wastes. 

Known as Dowpac, the new 
product has a major advantage 
compared to conventional rock 
packing—it weighs only 1/20 
as much. Whereas rock pack- 
ing is limited to large ground 
locations, Dowpac stacks into 
piles up to 42 ft. high. Thus, a 





-.- through hoppers, chutes, feeders, mixers, 
packaging machines, etc. TEFLON*—the slipperi- 
est, static-free, solid material known—keeps difficult 

powders and other dry materials flowing freely. 


Eliminates need for vibrators or manual attention 
usually required to keep powders moving. This unique 
lining material is also corrosion and contamination proof. 


Prevents delays... assists in automation of mixing, 
blending, weighing, packaging, tabletting and other 
operations. 


Cementable TEFLON easily applied. Cementable 

TEFLON, Garlock No. 8536, with one side treated for 

application to metal, wood, glass, concrete, or other sur- 

face with standard commercial adhesives, is now avail- 

able in economical thin-section (.005” to .060’’) 

continuous tapes up to 12’ wide, and in 4%’ and thicker 
#du Pont Trademark sheets up to 48” x 48” in size. 


For prompt service, contact one of The Garlock Packing 
Company’s 30 sales offices and warehouses throughout the 
U.S. and Canada or write for Bulletin AD-158. 


United States Gasket Company 


ty ited Camden 1, New Jersey 
tates 


a Ss ket F Ca tits Livision of 
GARLOC kK 
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amo TO: “i Pan Manege™ 
yy y er SEALs 


EQUIPPED 
ms VE SIX PUMPS 
WE HA RAN 


H “JOHN Cc 


This is part of an actual memo 
sent by one plant manager to 
others of the same company in 
different sections of the country — 
and that company is now exclus- 
ively specifying these and other 
type “John Crane”’ Shaft Seals for 
all their liquid handling require- 
ments. 

You too can save time, trouble 
and expense by doing likewise. 

You'll find a “John Crane” Shaft 
Seal for every service . . . from hot 
or cold water to the most destruc- 
tive acids and corrosives . . . high 
temperatures, high pressures. . . in 
types and sizes to meet practically 
any mechanical or dimensional re- 
quirement. 

Send us details on your appli- 
cation. We’ll recommend the 
proper shaft seal. Request Bulle- 
tin S-204-3 for complete overall 
information. 

Crane Packing Co., 6451 Oakton 
St., Morton Grove, Illinois, 
(Chicago Suburb). 


In Canada: Crane Packing Company, Lid., 
Hamilton, Ont. 


TYPE 1 

Designed for limited stuffing box 
diameter. Handles water, light 
hydrocarbons, refrigerants, mild 
acids and other liquids non- 
injurious to synthetic rubber at. 
temperatures from —40°F. to 
+212°F., pressures to 200 psi. 


Designed for limited stuffing box 
length. Handles same services, 
temperatures and pressures as 
Type 1. 


TYPE 8-B 

Heavy duty, high pressures. Pack- 
aged cons for easy in- 
stallation. Handles pressures to 
1200 psi., temperatures from 
~—40°F, to +250°F. Services 
same cs Type |}. 


TYPE 9 


Famous as a nae solver. 
Sealing members of chemically 
inert Du Pont Teflon. Engineered 
to service conditions to handle 
practically all destructive acids, 
corrosives and gases ot tempera- 
tures from —120°F. to +500°F.. 
pressures to 150 psi. Available 
in balanced construction for pres- 
sures to 750 psi. 


HREAD COMPOUNDS 





NEW EQUIPMENT .. . 


much smaller ground area, as 
well as a simplified drainage 
system, is required. — Dow 
Chemical, Midland, Mich. 201A 


Tare-Out Control 


System ends variable con- 
tainer problems. 


A new, automatic taring-out 
system makes it possible to 
rapidly fill a variety of con- 
tainers with consistent amounts 
of material, regardless of con- 
tainer weight. According to the 
manufacturer, the system elim- 
inates any possibility of human 
error. Although somewhat de- 
pendent on load weights, normal 
speed of operation is about 2 
cycles/min., 

When the start button is 
pressed, an impulse to the 
material feeder adds the speci- 
fied load to the container on the 
weight platform. After the 
dialed weight has been added, 
another impulse activates the 
conveyor system, which removes 
the filled container and replaces 
it with an empty. Compensation 
for container weight is auto- 
matic. The cycle repeats itself 
until operator presses the stop 
button.—Richardson Scale Co., 
Clifton, N. J. 202A 


Remote Transmitter 


Generates 3-v. signal; uses 
no external power. 


Though now offered only as 
an integral part cf a household 
water meter, some modifications 
of a newly developed transmit- 
ter may hold much in store for 
the process industries. Heart 
of the Read-O-Matic is a self- 
contained generator—no elec- 
trical connections to a power 
source, no batteries. Thus, the 
unit may be adaptable to indus- 
trial remote readout of flow and 
liquid level. 

Operation is precise and al- 
most foolproof. Fluid passing 
through the meter rotates a 
magnet mounted on a drive-gear 
segment. When the segment 
“runs out of teeth,” a torque 
spring snaps the magnet back 
to its starting position. In doing 
so, the magnet generates a pulse 
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as it passes over six close- 
mounted coils. The 3-v. pulse 
travels by wire from transmit- 
ter to register.—Badger Meter 
Co., Milwaukee, Wis. 202B 


BRIEFS 


Pulsation dampener effectively 
smooths out pressure surges 
in the discharge line of any 
reciprocating pump. Body is 
cast alloy steel to withstand 
rough field handling.—Ball 
Mfg. Co., Torrance, Cal. 203A 


Furnace’ thermocouples, _in- 
stalled in tube walls, measure 
increase in outer wall temper- 
ature when heat transmission 
falls off because of coking or 
scaling of the inner wall. 
Operating range of 700-1,800 
F.—-Thermo Electric Co., Inc., 
Saddle Brook, N. J. 203B 


Absolute pressure transmitter, 
accurate to 0.5% of full scale, 
produces a 3-15 psi. linear 
signal. Maximum operating 
temperature is 250F. Parts 
exposed to process fluids are 


Type 316 stainless —Foxboro _ [eae we 
Co., Foxboro, Mass. 203C : Peer ‘ 

Silicon rectifier for all types of UID OXYGEN and 
power applications provides 
average forward currents to other LIQUEFIED GASES 
160 amps. per cell in single- 
phase circuits, or 150 amp. in Lawrence Pumps Inc. has developed a special line of pumps for 
3-phase service. Maximum handling liquid oxygen, liquid nitrogen and other gases which can be 
peak ee ratings to 500 liquified only at very low temperatures. 
v. — Westinghouse Electric Because of the abnormal behavior of materials and liquids at 


Corp. Pittsburgh, Pa. 28D extreme low temperature several of the following features are in- 


Multiwall bag with single-gus- conpernind in Saat See 
set, sewn-valve construction 1. Vertical top suction construction to prevent gas binding 
stacks uniformly when filled when the NPSH drops below the safe level, due either 
for easy palletization. Im- to drop in suction pressure, or rise in temperature of 
proved performance on the the liquid. 
packer reduces packaging F The packing box does not come in contact with the 


time and labor requirements. liquid, only with the blanket of gas in the pipe column. 


—Bemis Bros. Bag Co., St. 
Louis, Mo. 203E . The packing box is fitted with a mechanical seal which 


has been developed especially for this exacting service. 





Water filter removes sand, silt, on he The design has been carefully developed and the 
metal and algae as small as aes materials selected to eliminate any troubles due to 











10-20 microns from water Write for differences in expansion and to prevent galling 

witn high reliability and low bulletin 203-7 between running parts. 

cost. Capacity is 1,000-2,500 

gal./hr.—Klemm Automotive 

Products, Chicago, Ill. 203F LAWRENCE PUMPS INC. 
371 Market Street, Lawrence, Mass. 





Valve actuators, for conversion 
of 3- to 15-psi. instrument air 
pressure into  high-torque 
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NEW EQUIPMENT .. . 


force for operating 90-deg.- 


select the right MANZEL 
rotation valves, come com- 
chemical feeder plete for quick field installa- 


tion. Square boss on actuator 
shaft permits manual opera- 


} tion.—Bettis Corp., Houston, 
from this new catalog Sea aees aay Hanon, 


Temperature recorder has a 
sensitivity and accuracy of 
0.001 deg. C on a full scale of 
0.5 deg. A switch selects 
any 0.5-deg. observation span 
within the operating range 
of 20 to 30 C.—Fenwal Elec- 
tronics, Inc., Framingham, 
Mass. 204A 


PVC fittings and flanges are now 
available for 6-in. piping. 
Capable of withstanding high 
pressures, the molded unplas- 
ticized units cost 50% less 
than lined steel pipe.—Tube 
Turns Plastics, Inc., Louis- 
ville, Ky. 204B 


Equipment Cost Indexes . . . 


March June 
1958 1958 

Industry 
degli Ke? 2 BT 


Process Industries 
Cement mfg 222. 
Chemical 232. 
Clay products....... 216. 
les OSS ce cae 
Pat tifa |. 2 0 Sa 
Paper mfg.......... 223. 
Petroleum ind....... 228 
Rubber ind......... 231. 

Process ind. avg... 228. 


222 
231 
216. 
218. 
223. 
223. 
227 
230 
228. 


DRKOODMRORO 
NNDW—wWONND 


WHATEVER YOUR REQUIREMENTS for liquid metering, be 
sure to get the exact unit you need . . . with this new Related Industries oe ae 
Manzel Chemical Feeder Catalog. It’s the most complete, most ‘iin cilia 7 933) 233. 
useful catalog on metering pumps ever published. Refrigerating........ 261. 260. 
Gives detailed engineering data, with recommendations for seh pNer gg 
: handling specific chemicals, acids and other liquids. Compiled quarterly by Marshall and Ste- 
F ° f Lie taf ° desiuniell hel vens, Inc. of Ill, Chicago for 47 different 
Thirty-six pages 0 valuable information esigned to help industries. See Chem. Eng., Nov. 1947, pp. 
soni 125-6 for method of obtaining index num- 
you select the correct proportioning pump. bers; Feb. 24, 1958, pp. 143-4 for annual 
WRITE FOR YOUR FREE CoPy and take the guesswork averages since 1913. 


out of metering pump selection. 





For More Information . . . 
1 about any item in this 

aN 4 ie department, circle its 
erent code number on the 
$24 Babcock Street - Buffalo 10, New York 
Specialists in metering pumps and lubricators since 1898 


Reader Service 
postcard (p, 217) 
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Take the tedium out of correlation studies 
with this powerful electronic computer 
ROYAL PRECISION LGP-30 


Large capacity... easily programmed 
and operated... mobile...low in cost 


Compact, simple to use . . . Royal Precision LGP-30 
brings high-speed electronic computation right to your 
desk ... relieves you of the tedium of statistical analysis 
in such areas as research and product development, 
quality control and process control. And at the lowest 
cost ever for a complete computer system! 


Faster answers; unusual capacity. Used wherever you 
want it, LGP-30 operates from any conventional wall 
outlet, is self-cooled. Providing fast, effortless answers 
for all types of statistical studies—correlations, analysis 
of variance, regression analysis, curve-fitting — LGP-30 
gives you speed and memory (4096 words) comparable 
to computers many times its size and cost . . . stored- 
program operation for complete flexibility. Result: you 
save valuable time. . . handle more assignments .. . go 
forward to truly creative work. 
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Easy to operate and program. Controls have been so 
thoroughly simplified, LGP-30 may be operated with 
only minimum computer experience. Answers are printed 
out directly . . . do not require deciphering. Program- 
ming is easily learned. A library of sub-routines, plus 
programs for a wide variety of applications (including 
Box technique for experimental design), are available. 
Wide range; exceptional value. The most powerful 
computer of its size yet developed, LGP-30 is the great- 
est value in today’s market. Remarkably small initial in- 
vestment is combined with low operating and mainte- 
nance costs. Service facilities are available coast-to-coast. 
For further information and specifications, write Royal 
McBee Corporation, Data Processing Equipment Divi- 


ROYAL MCBEE 


data processing division 


205 


























Kichandsen. recommends 


4 WAYS TO SAVE 


WASTED BAGGING DOLLARS 


1. Minimize Weight Give-Away. Frequently, you're forced to set 


mean bagging weights high, to prevent falling short. With an inac- 
curate scale, you can lose more than $10 an hour through weight 
variations—especially when bagging at high speeds. Many processors 
have solved this problem by installing Richardson bagging scales. 
With average accuracy of + 1 to 2 oz. or better, they prevent over- 
weights and underweights, year after year. 


Spend Less for Bags. You mzy be paying good money for noth- 
ing but “air space” in filled bags. A Richardson G-73 Impacker can 
end this waste. The Impacker is a simpie, compact accessory that 
quickly “shakes down” material as it fills bags. Thus, you can pack 
any given quantity into smaller, neater bags. The money you save— 
on bag size alone—can bring you profits well beyond the cost of 
this equipment. 


Speed Up Production. Example: the Duplex Richardson E-50 
Bagging Scale can turn out twenty 100-lb. bags per minute. It’s 
only one of many Richardson models for handling flour, sugar, rice, 
feed, and chemicals, in bagging ranges of 25-250 Ibs. 


Cut Excessive Labor Costs. Are your bagging operations over- 
manned? Some installations require expensive standby labor. You 
can cut out this cost—sometimes as much as one-third of regular 
labor costs—and free labor for productive work, by installing 
automatic Richardson bagging equipment. Time and labor-saving 
accessories include automatic feeders, sewing conveyors and pedes- 
tals, bag-holders, as well as packers like the Impacker described 
above. Low-cost automatic proportioning systems are Richardson 
specialties, too. Simple design makes maintenance easy. Any main- 
tenance man can understand a Richardson. And, only Richardson 
maintains a nationwide service organization that can serve you 
within 24 hours, if necessary. 


Richardson Scales conform to U. S. Weights and Measures H-44 for your protection, 


FOR MORE INFORMATION ON RICHARDSON BAGGING SCALES, 
WRITE TODAY TO 


MATERIA HANDLING BY WEIGHT NCE 


RICHARDSON SCALE COMPANY’ CLIFTON, NEW JERSEY 


Sales and Service Branches in Principal Cities 


Also manufactured in Europe to U.S. standards @ 1206 





For Petroleum Properties 


PETROLEUM REFINERY EN- 
GINEERING, 4th ed. By 
W. L. Nelson. McGraw- 
Hill Book Co., New York. 
960 pages. $15. 


Reviewed by Dale U. von 
Rosenberg, Department 
of Chemical Engineering, 
Louisiana State Univers- 
ity, Baton Rouge, La. 


This fourth edition is pri- 
marily an updating of the earlier 
editions. Most new material has 
been added to describe processes 
developed since the previous edi- 
tion or to give properties of 
crudes or products which have 
attained importance only re- 
cently. Practically no additions 
or revisions have been made to 
describe advances in funda- 
mentals or new tools available to 
the engineer such as numerical 
analysis and computers. 

The fourth edition can be gen- 
erally divided into four sections. 
First of these, comprising more 
than 200 pages, describes tests 
and evaluations of stocks and 
crudes and gives correlations for 
obtaining properties of petro- 
leum and its products. This sec- 
tion has been expanded from 
earlier editions to include more 
crudes and products, particularly 
those from other countries. 

Some 400 pages are used to de- 
scribe refinery processes, includ- 
ing descriptions of new cracking 
and reforming processes. The 
treatment here seems adequate 
to acquaint the reader with the 
objectives of various processes 
and to provide him with flow 
diagrams of the processes. 

Chapters on various unit op- 
erations seem to be unnecessary. 
These operations, such as fluid 
flow and heat transfer, have been 
treated much more completely in 
many basic chemical engineering 
texts. The material presented is 
inadequate to give the reader an 
understanding of the funda- 
mentals involved. Thus, he must 
either consult another text or 
blindly use the techniques and 
formulas provided. The section 
on fractionation makes little or 
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J. B. BACON 








no mention of the computer tech- 
niques which are used exten- 
sively by today’s refiners. 

A short section on economics 
and design caleulations completes 
the book. These were included 
primarily to outline the basic 
features of such calculations, 
and appear to be satisfactory in 
this respect. However, again, 
little or no information is given 
concerning the highly important 
blending calculations made on 
high-speed computers. 

In short, the fourth edition is 
an excellent source of informa- 
tion for properties and tests of 
petroleum and its products, and 
it contains descriptions of to- 
day’s refining processes. 


Nuelear Engineering 


INTRODUCTION TO NUCLEAR 
ENGINEERING. By Richard 
Stephenson. McGraw-Hill 
Book Co., New York. 491 
pages. $9.50. 


Here’s a healthy addition to 
McGraw-Hill’s Nuclear Engi- 
neering Series. This second edi- 
tion of Stephenson’s primer in 
nuclear engineering is an en- 
larged and revised version of 
its predecessor. New material 
has been added that was re- 
leased in the broad declassifica- 
tion program of 1957 and the 
whole book has been reorgan- 
ized to present the material in a 
more logical manner. 

The first edition of the book 
proved so useful that the Rus- 
sians stole it and published it 
in their own tongue. McGraw- 
Hill Book Co. has republished 
the first edition in English at its 
Tokyo office for the Asian 
World. 
>A Good Perspective — Em- 
phasis remains on those engi- 
neering principles that are 
unique to the nuclear engineer- 
ing field. A brief review of nu- 
clear physics leads into reactor 
theory and technology. First a 
smattering of general reactor 
theory, then a survey of reactor 
technology and finally an ex- 
tensive treatment of reactor 
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THE Quality ine 


IN FITTINGS 







Q 
2000 Lb., 3000 Lb. and 6000 Lb. 
SCREWED and SOCKET WELD 
STAINLESS STEEL FITTINGS 


SMOOTH 
INTERIOR 
SURFACES 


Special non-standard 
fittings furnished to 
order . . . One source 
for all your stainless 
fitting requirements. 








WEST COAST AGENT 8283 Baldwin Street 
AND WAREHOUSE Oakland 21, California 


THE Quality vi 


IN FITTINGS 
































HEAT CODE 













































Also available— 150 Ib. screwed fittings i 
and all schedules of buttweld fittings. i 
CAMCO FITTINGS, INC., 301 State Street 
North Haven, Conn. j 

M&R 
[) Catalog Extra Heavy 657. ! 
[) Catalogs covering complete line. CE | 
C)] Furnish address of area distributor. PR | 
NAME | 
COMPANY | 
ADDRESS. ! 
city ST . 








No. Haven, Conn. 





J. J. GATELEY CO, 
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* Campi oF propuct vent 


Why The Standby” 
Relief 


The BS&B 


ofety Head 


Takes Over 


Under Abnormal Conditions 


Your relief valve may need a helping hand. 
The double protection provided by this relief valve = 
BS&B Safety Head combination is ideal when— 


@ The nature of the pressurized fluid 
may cause malfunction of relief valve. 


« Instantaneous over-pressure occurs due 
to abnormal heat or regulating conditions. 


When pressure-relief requirement is greater than the 
discharge capacity of the valve, the BS&B Safety Head 
provides an instantaneous, unrestricted opening. 


Thousands of pressure systems are now protected 
with the added security of BS&B Safety Heads. 


BS&B Engineers will be glad to evaluate your pressure 


system for application of the correct BS&B Safety Head. 


Write, Wire or Phone... 


B1ackx, SIVALLS & 


/ BRYSON, INC. 
as Safety Head Division, Dept. 2-N10 
7500 East 12th Street 
Kansas City 26, Missouri 
Telephone: BEnton 1-7200 





BOOKSHELF .. . 


theory is an ideal arrangement 
of material. It results in a 
good perspective of the theory 
when the reader is all done. 

Allied topics such as radia- 
tion shielding, materials of 
construction and instrumenta- 
tion and control receive exten- 
sive treatment, with plenty of 
sample problems for engineer- 
ing practice. Chemical process- 
ing and isotope separation are 
touched on, too. 
> Two New Chapters—Two en- 
tirely new chapters have been 
added to the text; one on reac- 
tor core design handles the 
heat-transfer aspects of reactor 
design; another on thermonu- 
clear power is a fine introduc- 
tion to theory tied to this field, 
although it lacks the technclogy 
just released at Geneva this 
fall. 

Although this volume is writ- 
ten as a text to introduce the 
engineer to nuclear engineer- 
ing, it remains a_ valuable 
reference to anyone working in 
the field who has to refresh his 
knowledge of theory.—JAK 


BRIEFLY NOTED 


CATALOGS OF TECHNICAL REPORTS. 
Office of Technical Services, U.S, 
Department of Commerce, Wash- 
ington 25, D. C. 10¢ each. List 
all research reports available 
from OTS collection in the fields 
of molded plastics (report CTR- 
347, covering 1938-1958), poly- 
styrene (CTR-346, 1930-1958), 
zirconium (CTR-344, 1932-1958), 
anodic coatings (CTR-348, 1934- 
1958) and greases and lubricants 
(CTR-345, 1939-1958). 


Hot LABORATORY BULLETIN, 429 pp. 
Superintendent of Documents, 
U. S. Government Printing Of- 
fice, Washington 25, D. C. $2.50. 
Gives descriptions and design 
data for facilities and accessories 
used in handling moderate to 
large amounts of radioactive ma- 
terials; treats such subjects as 
chemical-processing and materi- 
als-handling equipment. 


MORE NEW BOOKS 

GLASS ENGINEERING HANDBOOK, 
2nd ed. By E. B. Shand, Mc- 
Graw-Hill. $10. 


METALLURGICAL THERMOCHEMISTRY. 
By O. Kubaschewski and E. LL. 
Evans. Pergamon Press. $10. 
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With These Low-Investment Systems 













THE DEMPSTER 
COMPACTION TRAILER 











al 


THE DEMPSTER-DUMPMASTER 











THE DEMPSTER-DINOSAUR 


Americas Most Complete Line of Refuse Disposal Systems 


The big savings in refuse disposal are made with mech- 
anized, containerized, collection equipment. Dempster 
Brothers, the pioneer manufacturer of containerization 
equipment, now offers four efficient systems to help you 
increase your efficiency and decrease costs. 

The DEMPSTER-DUMPSTER handles containers up to 15 
cu. yds. The DEMPSTER-DUMPMASTER, available in three 
sizes, picks up and empties containers from one through 



































SYSTEMS 


Dept. CE-10 DEMPSTER BROTHERS 
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six cu. yd. capacity. Compaction bodies are 18, 24 and 
30 cubic yards with capacities up to 120 cubic yards of 
loose refuse. The DEMPSTER Compaction Trailer will 
hold and haul over 200 cubic yards of loose material 
per trip and it can be loaded by the DEMPSTER- 
DUMPSTER GRD-304-F-2. The DEMPSTER-DINOSAUR 
offers giant containers up to 40 cu. yds. and over. 
Write today for complete information. 

Mid. By DEMPSTER BROTHERS 


the originator and only 
manufacturer of the 
DEMPS 





Knoxville 17, Tennessee 


209 


TER-DUMPSTER Systems 











PREDICT the 
centrifuging 


in a year 


This most revealing chart quickly shows how much unloading time 
you can actually save, with Batch-Master’s rapid bottom discharge 
and hydraulic unloader. The chart is based on Batch-Master’s un- 
loading time (30 seconds average) . . . as compared with that of a 
manually unloaded batch centrifugal (15 minutes or more). If the 
chart gives you a jolt, investigate Batch-Master. 


BATCHES PER 24-HOUR PERIOD 
2 





f nese or 


per. day, you save 
“T450- hours 7 un-* 
loading time, 
per year / 

















0 20 
BASED ON 300 WORKING DAYS PER YEAR 


FOR MORE COMPLETE DATA, SEE TOLHURST’'S SECTION IN CHEMICAL ENGINEERING CATALOG or write 


ge ESS, Ee 


A OIVISION OF 


American Machine and Metals, Inc. 


Specialists in liquid-solids separation 
Dept. CET-1058 EAST MOLINE, ILLINOIS 


Send me your catalog on the time-saving Batch-Master Centrifugal. 








NAME AND TITLE 





COMPANY 





AOCRESS 





crry ZONE STATE 























Just Plain Engineers 
Sir: 

The last several paragraphs of 
your report on the AIChE Golden 
Jubilee meeting (Aug. 11, pp. 
155-156) remind me of a more 
sensitive period in my life. 

At a pre-depression convention 
at an elite mid-southern resort, 
a dowager, observing the large 
number of men at the dinner 
hour, inquired, “Who are all 
these men?” When informed 
they were engineers, she de- 
claimed, “Next we can expect 
plumbers!” 

So long as the motorman, crane 
operator and boiler fireman—all 
respected trades—are called ‘“en- 
gineers,” so long will the qualify- 
ing adjective (chemical, mechan- 
ical, etc.) need to be used to 
assure our neighbors of our cor- 
rect status, The optimism ex- 
pressed in your article about the 
eventual results of more steps 
toward engineering unity is ad- 
mirable, but with the present lay 
interpretation of “engineer” it 
could be overly visionary. 

Since the dictionary also in- 
cludes us with the tradesmen 
mentioned above, perhaps a 
change in name would help. How 
about the word “seienceer’’? 

G. M. BARROW 
Westinghouse Electric Corp. 
Newark, N. J. 


Kudos From EJC 
Sir: 

I’ve just finished reading the 
article, “Does Your Employer 
Own Your Knowledge?” appear- 
ing in your July 28 issue (pp. 
127-180). 

I have been interested in the 
Miller and Spevack cases for 
some months now from the point 
of view of the Engineers Joint 
Council. I am aware of the com- 
plexity of these theses and of the 
great skill required to carve out 
the professional questions in- 
volved. 

Your article does it in an ex- 
cellent fashion and serves the 
great purpose of conveying an 
enormous amount of information 
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and the professional heart of the 
problem to many interested peo- 
ple. 

W. T. CAVANAUGH 
Engineers Joint Council 
New York, N. Y. 


Too Many Ch. E.’s? 
Sir: 

I read with interest Mr. 
Vasey’s letter in your July 14 
issue (p. 182). Perhaps Mr. 
Vasey is correct. I believe my 
experience justifies his views. 

I am a graduate chemical en- 
gineer, but with absolutely no 
experience as a chemical engi- 
neer. Sorry, but we don’t use 
chemical engineers in the North- 
west; mechanical engineers, yes. 

So I work as a mechanical 
engineer in a shipyard. I find 
that I have just as much fun on 
the beach as the next guy, and 
the money that is paid me spends 
just as fast as the money paid a 
chemical engineer. 

About the only thing a degree 
will do is to open the door for an 
interview. The rest is up to the 
individual. 

I say encourage our young 
people to study for an engineer- 
ing degree regardless of special 
field. This will teach them to 
think, if nothing else. It will 
give them the tools to earn a liv- 
ing, and in the final analysis, that 
is what a college education is for. 

DAviD N. ALLEN 
Bremerton, Wash. 


More on Rotating Furnaces 
Sir: 

I was pleased to see the news 
items about rotating furnaces in 
some of your recent issues. 
These stories should arouse more 
interest in this type furnace. 

In your July 28 issue (p. 56), 
you refer to Elektrokemisk as 
“licensing agent for the basic El- 
lefsen patent.” Your readers 
might be led to believe that pro- 
duction of phosphorus in a ro- 
tating furnace would infringe 
that patent. The Ellefsen patent 
was the subject of an infringe- 
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More time 
on stream! 


FASTER CLEANING. .... Some users report as much 


as 50% reduction in downtime with Niagara Filters. 
This unit, in sizes up to 2000 sq. ft. of filter area and 
250 cu. ft. of cake capacity, can be cleaned by ONE 
MAN in a matier of MINUTES. 


LESS MAINTENANCE .... Niagara Filter users gain 


here, too, because of this filter’s simple, efficient de- 
sign. All Niagara Filters are designed and built in 
strict accordance with the A.S.M.E. Code. For details 
as they apply to your processing problem, see the 
Chemical Engineering Catalog or write today de- 
scribing your requirements. 


lagara Fitters 








A DIVISION OF 


American Machine and Metals, Inc. 


Dept. CEN-1058, EAST MOLINE, ILLINOIS 


(Niagara Filters Europe: Kwokelpad 28, Alkmaar, Holland) 


Specialists in Liquid-Solids Separation’ 





What’s the best way to heat a tank? 


i" 


Trying to heat a tank with steam or combustible fuels 
often presents rough problems, costs needless time and 
money and leads to ineffective results. But 97 times out 
of 100 there is a quick and effective electric answer—and 
your “CHROMALOX man with the answers” has it. 

Here, for example, are five ways of heating a tank—each 

presenting significant advantages, and using stock in- 

dustrial heaters in most instances. 

e In the foreground, CHROMALOX Strip Heaters are 
clamped to the tank wall, heating by conduction, with- 
out contacting the tank contents. Tank interiors have 
fuli work space—cleaning is simplified. 

e Moving clockwise: CHROMALOX Screw-Plug-Im- 
mersion Heaters, with standard pipe threads, go to 
work quickly in heating water and corrosive solutions. 
Heavy-duty elements of steel, copper, stainless steel, 
or alloy, all in correct watt density, have proper chemi- 
cal characteristics. 





Your Chromalox 


® Next: Portable Tank Immersion Heaters require no 
tank openings. They put the heat down to the very 
bottom of the tank—and they are constructed for 
trouble-free life with moisture, heat, and acid-resistant 
parts and joints. 

e Next: Coiled over-the-side heaters, for full but shallow 
tanks, produce good circulation and uniform tempera- 
tures. Various sheaths resist practically all chemicals. 

e Next, at right front: a High-capacity Flange-Type 
Heater packs many kilowatts in a small space, par- 
ticularly in water solutions. The heavy-duty flange 
simplifies installation. 

So what’s YOUR heating problem? Just call your 
CHROMALOX representative, listed opposite. He has 
the fast, clean, safe, accurate, economical ELECTRI- 
CAL ANSWER, backed by the world’s largest stock 
of industrial electric heaters for immediate shipment, 
plus factory design engineering services. 


CHROMALOX® Electric Heat 
Edwin L. Wiegand Company 


7514 Thomas Boulevara, Pittsburgh 8, Pennsylvania « CHurchill 2-6400 
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ATLANTA 9, GA. 
Applebee-Church, Inc. 
1 Peachtree St., N.E. 
TRinity 5-7244 
BALA-CYNWYD, PA. 
J. V. Calhoun Co. 

349 Montgomery Ave. 
MOhawk 4-6113 
BALTIMORE 18, MD. 
Paul B. Renoff Co. 

333 E. 25th St. 
HOpkins 7-3280 
BINGHAMTON, WN. Y. 
R. P. Smith Co., inc. 
2507 James Street 
Phone 4-7703 
BLOOMFIELD, N. J. 


R. L. Faber & Associates, Inc. 


1246 Broad Street 
EDison 8-6900 
BOSTON 11, MASS. 


Leo C, Pelkus and Co., Inc, 


683 Atlantic Ave. 
Liberty 2-1941 
BUFFALO 2, WN. Y. 
Niagara Electric Sales Co. 
505 Delaware Avenue 
SUmmer 
CHARLOTTE 2, N. C. 
Ranson, Wallace & Co. 
116% East Fourth St. 
EDison 4-4244 
FRanklin 5-1044 


CHATTANOOGA 1, TENN. 


H. R. Miles and Associates 
P. 0. Box 172 

Phone 5-3862 
CHICAGO 6, ILL. 
Fred |. Tourtelot Co, 
407 S. Dearborn Street 
HArrison 7-5507 
CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Avenue 
TRinity 1-0605 
CLEARWATER, FLA. 
J. J. Galleher 

617 Cleveland Street 

P. 0. Box 1376 

Phone 3-7706 
CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 W. 25th Street 
PRospect 1-7112 
DALLAS 26, TEXAS 
L. R. Ward Company 
3009-11 Canton Street 
Riverside 1-6279 
DAVENPORT, IOWA 
Volco Company 

215 Kahl Bidg. 

Phone: 3-2144 
DENVER 2, COLO. 

E. & M. Equipment Co, 
2415 15th Street 
GLendale 5-3651 
GEnesee 3-0821 

DES MOINES 14, IOWA 


Midwest Equip. Co. of lowa 


842 Fifth Avenue 
CHerry 3-1203 
DETROIT 38, MICH. 
Carman Adams, Inc. 


15760 James Couzens Hwy. 


UNiversity 3-9100 
HOUSTON 3, TEXAS 
L. R. Ward Company 
3605 Polk Avenue 
CApitol 5-0356 
INDIANAPOLIS 4, IND. 
Couchman-Conant, Inc. 
627-631 Architects & 
Builders Bidg. 
MElrose 5-5313 
KANSAS CITY 6, MO. 
Fraser D. Moore Co. 
106 E. 14th Street 
Victor 2-3306 
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LOS ANGELES 16, CALIF, 
Montgomery Brothers 
1053 South Olive Street 
Richmond 7-9401 
MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
33 Pleasant Street 
Diamond 6- 
MILWAUKEE 3, wis. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Avenue 
BRoadway 1-3021 
MINNEAPOLIS 4, MINN. 
Volco Company 
831 South Sixth Street 
FEderal 6-3373 
NASHVILLE 4, TENN. 
H. R. Miles and Associates 
2500-B Franklin Road 
CYpress 2-7016 
NEW YORK CITY, WN. Y. 
See “Bloomfield, N. J.” 
WOrth 4-2990 
OMAHA 2, NEB. 
Midwest Equipment Co, 
of Omaha 
1614 Izard Street 
ATilantic 7600 
PHILADELPHIA, PA. 
See “Bala-Cynwyd, Pa.” 
GReenwood 3-4477 
PITTSBURGH 6, PA. 
Woessner-McKnight Co. 
1310 Highland Bidg. 
115 S. Highland Avenue 
EMerson 1-2900 
PORTLAND 38, ORE. 
py pow! Brothers 
1632 N.W. Johnson Street 
CApitol 3-4197 
RICHMOND 26, VA. 
(Branch, Charlotte) 
ATlantic 8-8758 
ROCHESTER 4, N. Y. 
Niagara Electric Sales Co. 
133 Clinton Avenue, South 
HAmilton 6-2070 
ST. LOUIS 1, MO. 
C. B. Fall Company 
317 N. 11th St., Suite 1001 
CHestnut 1-2433 
SAN FRANCISCO 3, CALIF. 
Montgomery Brothers 
1122 Howard Street 
UNderhill 1-3527 
SEATTLE 4, WASH. 
Montgomery Brothers 
911 Western Avenue 
SEneca 3270 
SYRACUSE 6, N. Y. 
R. P. Smith Co., Inc. 
2507 James Street 
HOward 3-2748 


WICHITA 2, KANS, 
Fraser D. Moore Co. 
Room 211 Derby Building 
352 N. Broadway 
AMherst 2-5647 
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ment suit in Federal court, and 
a decision was rendered to the 
effect that the production of ele- 
mental phosphorus in a rotating 
furnace “does not infringe any 
of the claims of the Ellefsen 
Patent 2,300,355.” 

TVA has obtained an equip- 
ment patent (U. S. 2,744,944), 
which covers the design of its ro- 
tating phosphorus furnace. This 
patent has been licensed to one 
company and is available for li- 
censing to other companies on a 
royalty-free basis. 

We would not like to see adop- 
tion of the rotating phosphorus 
furnace by industry delayed be- 
cause of an uncertainty about tne 
patent situation. 

M. M. STRIPLIN, JR. 
Tennessee Valley Authority 
Wilson Dam, Ala. 


More on Continuous TiO, 
Sir: 

I read with interest your 
Chementator story (Aug. 25, p. 
53) about work in Australia on 
continuous digestion of ilmenite. 

National Titanium Pigments 
Ltd. of Luton, Bedfordshire, 
England, was operating a con- 
tinuous digestion of 20-30 tons 
of ilmenite per day when I first 
joined that company as a re- 
search chemist in 1939. They 
continued to do so until I left 
in 1947; as far as I know they 
are still operating the same proc- 
ess today. 

Ilmenite, ground to 60% 
through 300 mesh, was slurried 
with 20% oleum. The slurry was 
mixed continuously with water in 
a digester which consisted of an 
iron trough about 6 ft. dia. and 
15 ft. long, having two sets of 
meshing spiked shafts. The 
shafts were driven with a 30-hp. 
motor. The spikes were tipped 
with tool steel to reduce wear. 

No heat was required to main- 
tain the reaction. The trough 
was manually filled at the begin- 
ning of a run by a batch diges- 
tion carried out in a separate pot. 
At the end of two weeks to one 
month of continuous operation, 
the digester was shut down for 
maintenance work and an alter- 
nate digester started up. 

Steam generated, along with 
some SO,, was taken through the 
roof via wooden ducts. The solid 
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FOR CORROSIVE USES 


LUZERNE 


HARD RUBBER 
A Complete Line of 
BUNA-N & NATURAL 
RUBBER COMPOUNDS 


Luzerne Buna-N heat-resisting synthetic hard rubber com- 
pounds are recommended for handling materials at tempera- 
tures up 10 230° F. All the advantages of natural hard 
rubber plus added qualities of heat and oil resistance. 


HARD RUBBER CUSTOM MOLDED 





Specialists for over 50 years in custom molding hard rub- 
ber parts and components for chemical processing equip- 
ment and installations. Many compounds of both Buna-N 
heat resistant and natural rubber available for specific 





A complete line from 
V4” to 4”. Pipe and 
flanges in larger sizes. 7 : 
Available in heat re- 
sistant Buna-N and { 
standard compound. 

New improved hard 9 * 

id ; 

screw stem angle anc % a] 
cocks. Float valves, horizontal and vertical check valves. 


services and applications 

rubber valves, screw “ye 

globe vaives, threaded 

Available in Buna-N heat resistant compound or standard 


HARD RUBBER PIPE, FITTINGS AND VALVES 
stem straightway, 

or flanged. Plugcocks, straightway cocks, bibcocks, pet- 
compound. 


HARD RUBBER LINING 








is? 


Metal tanks, metal pipe and fittings, special intricate metal 
parts and castings lined and covered with hard rubber. 
Special linings available for specific corrosive services. 


HARD RUBBER PUMPS 





Improved mechanical seal eliminates usual packing troubles, 
Capacities to 190 at 90 foot head. Available in Buna-N 
heat resistant compound or standard compound. 


alse 


HARD RUBBER BUCKETS, FUNNELS 
AND UTENSILS, HARD RUBBER 
SHEET, ROD AND TUBE 


Write for complete information 


For ready reference look us up 
in Chemical Engineering Catalog. 


The LUZERNE RUBBER CO. 


100 Muirhead Avenue Trenton, N. J, 
Sales Representatives 
ALBERT J. COX CO. R. C. FOLTZ COQ. 





Chicago, Ill. Houston, Texas 





AEROFIN 
Smooth-Fin Coils 
offer you 


Greater Heat Transfer 
per sq. ft. of face area 


Lower Airway Resistance 
=less power per c.f.m. 


Aerofin smooth fins can be spaced as closely as 14 per inch with 

low air friction. Consequently, the heat-exchange capacity per 

square foot of face area is extremely high, and the use of high air 

velocities entirely practical. Tapered fin construction provides 
ample tube-contact surface so that the entire 
fin becomes effective transfer surface. Stand- 
ardized encased units arranged for simple, 
quick, economical installation. 


AEROFIN 
CoRPORATION 





101 Greenway Ave., Syracuse 3, N. Y. 


Write for Bulletin S-55 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
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overflowing from the end of the 
digester was mixed with weak 
return liquor and scrap iron in a 
series of three lead-lined leach- 
ing vessels. The resulting liquor 
was passed to a settling tank, 
from which the coarse solids 
passed to a series of countercur- 
rent thickeners and the overflow 
liquor passed to clarification. 

Sedium sulfide was added to 
the clarifiers to precipitate anti- 
mony sulfide, which carried down 
the fine solids. (A little antimony 
oxide had been added to the in- 
itial charge.) The underflow 
passed to the thickeners, while 
the clear overflow was cooled to 
crystallize FeSO,, evaporated 
under vacuum from about 200 
g./l. TiO. to 240 g./l., clarified on 
sand filters and passed to hy- 
drolysis. The weak liquor from 
the washers was returned to the 
leaching circuit. 

The point of this letter is to 
indicate that the work has been 
successfully operated on a com- 
mercial scale for several years. 

A. A. MAYLING 
Consolidated Denison Mines Ltd. 
Spragge, Ont. 


Bare vs. Installed Costs 
Sir: 

Your classic article, “Cost 
Data Correlated” (June 1949, pp. 
97-106), has one annoying fea- 
ture. This is the fact that you 
used installed costs, rather than 
bare or delivered costs. 

Now, in a recent appearance of 
your CE Cost File (Sept. 8, pp. 
141-142), we are back to installed 
costs again. This means that I 
have to caution a dozen or so 
people here to read the fine print. 

For example, take a steel stor- 
age tank. If we are not going to 
insulate it, and if it is going to 
be up on the third deck of a 
structure, the cost curves im- 
mediately have to be adjusted 
somehow. Besides, our overhead 
and design costs are probably 
different from those used by Mr. 
Gushin of General Aniline. 

Also, I have two or three cost 
figures for Type 304 stainless 
tanks which I want to check 
against Gushin’s curve. I know 
the delivered costs, but our prop- 
erty records of installed costs 
probably don’t refiect the same 
installation figures as do General 
Aniline’s. 
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Published costs of equipment 
would therefore be of much more 
value to everyone if they re- 
flected delivered costs only. 

I also think that publishing the 
ENR and Marshall & Stevens in- 
dexes along with the date on each 
graph would be helpful to cost 
engineers. 

NORMAN G. BACH 
Monsanto Chemical Co. 
Texas City, Tex. 
P Other engineers tell us that in- 
stalled costs are more useful to 
them than bare or delivered costs. 
Which basis do you prefer for pub- 
lished cost data? Your opinions 
would. help us in resolving this 
question,—Eb. 


Pro: Pure Language 
Sir: 

In your Aug. 25 issue (p. 53), 
you use the word (?) “continu- 
ize” in describing a new Austra- 
lian TiO, process. My dictionary 
shows no such word. 

Even while one admits that 
English is a living language and 
that none but the most fanatic 
purist will argue for no changes 
in it, one has to draw the line 
somewhere. It would seem that 
the line ought to be drawn prior 
to the point of indiscriminately 
promoting adjectives to verbs by 
adding the ending ‘“-ize.” 

The use of “governmentese” 
such as this may also create a 
problem in semantics. For ex- 
ample, think of how your foreign 
reader, who has not yet the Eng- 
lish language good, will have to 
struggle with this word. 

Please, let us optimize our use 
of the language before we final- 
ize it; and above all, leave us not 
bastardize it. 

R. A. EWING 
Columbus, Ohio 
» Mr. Ewing is absolutely correct 
in one respect: the word “continu- 
ize” does not appear in the dic- 
tionary. 

However, the dictionary does 
recognize the suffix “-ize” as the 
verb form meaning to render or 
make like. We believe that even 
our foreign readers can compre- 
hend the intended meaning of “con- 
tinuize” from its root word and 
suffix. 

We assume that Mr. Ewing him- 
self justifies his use of the word 
“finalize” on the same basis, since 
this is not a dictionary word either. 
—EpD. 
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New 100,000 p.s.i. Valve . 


—redesigned for 
peak efficiency, and 


low cost! 
g 








Aminco Superpressure engineers have taken the most reliable high 
pressure valve in the field, redesigned it for greater efficiency, and 


now offer it to our customers at a big saving. 


Designed for use in all 100,000 p.s.i. systems, the new valve is 


fabricated of 410 stainless steel: trim is of 400-series stainless steel 


The valve is corrosion-resistant, compact in size and light in weight 
It is easy to maintain, offering trouble-free service and long life 


Four types are offered: two-way through type; two-way angle type; 
three-way cross type; three-way offset cross type. All Aminco 100,000 
p.s.i. valves employ compression-type packing. Port openings are 
WAL mia 


Complete information in Bulletin 4072—C 
Free Upon Request 


8030 Georgia Ave., Silver Spring, Maryland 





Ingersoll-Rand 


dependability 


THERE’S A REASON why more and 
more Motorpumps are being speci- 
fied today in all types of industry: 
Only the Ingersoll-Rand Motor- 
pump combines proven features with 
modern design engineering that 
provide rugged dependability, 
highest pumping efficiency. Motor- 
pumps give you ease of installation, 
low cost operation and minimum 
maintenance. 

To meet your particular require- 
ments, Motorpumps are available in 
the widest range of sizes and types. 
Capacities go from 5 to 2800 gallons 
per minute; heads to 650 feet. Write 
today for the latest bulletin. 


Ingersoll-Rand 


9-828 11 Broadway, New York 4, N. Y.. 





TIMELY 
HELPFUL 
oe 


Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard 
(next page). 


Here’s what's available: 
More information on any ad- 
vertised product or service; 
Latest technical literature (p. 
220); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
82-88). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mightly handy 
way to keep up-to-date with 
what's new in processes and 
products. 


Chemical 
Engineering 


Reader 


Service 


“0TO FRPUMP Yer ' 4 , ome 


From %4 hp to 75 hp | . , HERE 
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Help Yourself 74 


The postcards above can now bring you technical help, 
latest literature, expert guidance. Tear one out and, as you 
read this issue, circle numbers when you want more infor- 
mation: page numbers of ads; code numbers on editorial 
items. 


You can also use these post-paid cards to subscribe, to 
change address on your present subscription, and to make 
your selection from a comprehensive list of editorial 
reprints. 


*« Be sure to fill in these address blanks before mailing postcard. 





Send CE for [] 1 yr. at $3; [] 3 yr. at $5 (U. S. rate only) 
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Manufactured Gas—To supplement natural gas (50¢)... 115 
Moving Bed Processes—Application plus theory (75¢).. 64 


Odor Control—-How to be a good neighbor (50¢)...... 98 


Petrochemical Process—A review of processes (50¢)..... 26 
¢ Costs and Other Timely Topics 
Cost Estimation, HI—17 articles, 80 pages ($1.25)..... 48 


Cost Index—One-year bibliographic index (35¢)....... 65 





Flowsheets—How to speed communication (50¢)...... 99 
Inflation—How to predict the shrinking dollar (50¢).... 78 
Lubrication—For chemical plant engineers (50¢)....... 50 
Modernizati Plan ‘59 for profits (75¢)........... 128 
Nuclear Industry—tThe role of chemical engineers (50¢). 89 


Operation & Maintenance—The impact of 1958 trends ($1) 121 


Patent Fundamentals—Timely review (50¢)........... 114 
Petrochemicals—Economic review (50¢)............. 123 
Pilot Plants—aAlll the aspects of scale-up ($1).......... 127 
Plants & Processes—Inventory of 1955 (75¢).......... 69 
Plants & Processes—From 1956 Inventory Issue (75¢)... 84 
Plants & Processes— 1957-58 (Eighth) inventory (75¢)... 118 


Professional Registration—For PE-minded ChE’s (50¢).. 85 


Rockets & Missiles—Air-borne reactor problems (75¢)... 119 
Statistics—How to use data effectively (75¢)........-- 73 
Water Conservation—A factor to consider (50¢)....... 105 


Water Pollution Control—How to cope with it (50¢)..... 





New and Popular Series . . . 
Estimating Engineering Properties. By 


Thermodynamics Properties of Pure 
Hydrocarbons and of Mixed Hydro- 
carbons. By Merk Hobson and James 





Your Design Reference File. By Ralph 


Wallace R. hist i Cushing. Thermodynamic Principles (50¢) 42 
Thermal Conductivity (SO¢).. 94 Parts +-V OS@)... oc. i 100 Compression & Expansion (50¢) 45 
Heat Capacities (75¢)...... 109 Parts VI-IX (75¢)......... 110 Chemical Equilibrium (50¢)... 49 
Lajent Bd gall eeeees 117 Homogenous Kinetics (50¢)... 57 

"Oita Mss ay Gs ' 126 Catalytics Kinetics (50¢)..... 50 
iffusitivities G) wseee Flow Through Packings and Beds. By Interpreting Kinetics (50¢).... 66 
Max Leva. Simple Reactor Design (50¢).. 72 

Packed Towers (50¢)...... 1 Complex Reactor Design (S0¢) 75 


03 
Fixed and Moving Beds (50¢) 107 
Fluidized Systems (50¢)... 


H. Weber. Physical Equilibrium 11 (50¢).. 97 
Latent Heats (50¢)........ 104 Flow Formulas. By Maxey Brooke. Fluid Flow Equations (50¢)...101 
Enthalpy and Entropy (50¢).. 116 CE Flow File (50¢)........ 112 Fundamental Math (75¢)....113 


CE Refresher . . . 


Catalytic Reactor Design (50¢) 81 
Reactor Design Problems (50¢) 87 


. 108 
Physical Equilibrium | (50¢),. 90 











CuemicaL Encingertnc—October 20, 1958 
















Thermocouple Wire 


Meets 
Severe 


O@Teolaloliire) al 


5S Sion lita fy ~ 
as, 


aS 


Where Durability, Hi-Temp Resistance Are Needed 


“Ceramo” thermocouple wire is de- 
signed specifically for severe condi- 
tions—conditions where ordinary ther- 
mocouple wire is inadequate. “Cera- 
mo” design, pioneered and developed 
by Thermo Electric, includes thermo- 
couple material conductors with ce- 
ramic insulation and overall metal 
sheathing. Use this versatile wire to 
solve your problems of high tempera- 
ture, moisture, abrasion, pressure, 
chemical or corrosive action, and dif- 
ficult installation. 


For a given application, “Ceramo” 


will outlast comparable standard types 
many times — with no significant dif- 
ference in response. You can form it 
to almost any shape without shorting 
or grounding —thus simplifying in- 
stallation in previously inaccessible 
spots. “Ceramo” thermocouples can 
often be used bare where protection 
tubes would ordinarily be needed. An 
enclosed hot junction “Ceramo” ther- 
mocouple will withstand pressures up 
to 40,000 psi. 


Availabie Materials 
Various “Ceramo” conductors are 
available for temperatures from 


220 


—320°F. to 3,000°F. These include 
I-C, C-C, C-A, Pt. 10% Rh.-Pt., Pt. 
13% Rh.-Pt.... plus Pt. 30% Rh.-Pt. 
6% Rh. Sheathing can be selected to 
meet the requirements of many differ- 
ent ambient conditions. Standard 
sheath materials include Stainless 
types 304, 309, 310, 316 and 347; In- 
conel; aluminum and copper. Special 
sheaths are made of titanium, tan- 
talum, Hastalloy C, platinum, Monel, 
Chromel, Alumel, and copper-nickel 
alloy. 

Available Sizes 
Conductors are supplied from 36 to 
12 gage. Overall diameters: 2-conduc- 
tor types— 1/25” to 7/16”; 4-con- 
ductor types—1/16” to 7/16”. Stand- 
ard lengths: up to 30 ft. Special 
lengths: up to 60 ft. 


Write far Catalog 31-300-E 


Thermo 
Electri v..: 


SADDLE BROOK, NEW JERSEY 


in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 











Contents of This Issue 


Chemicals & materials. . 
Construction materials . . 
Electrical & Mechanical 
equipment 

Handling & Packaging. . 
Heating & cooling 
Instruments & Controls. . 
Mechanical equipment. . 
Pipe, fittings, vaives... . 
Process equipment 
Pumps, blowers, compres- 














Chemicals 





....16 p. booklet contains de- 
tailed information on the history of 
aerosol spray products and _ their 
industrial apeeeetions today. Draw- 
ings and photographs. 
220A Crown Industrial Products 


Alcohol Storage Revenue Rulin 
covering storage of tax-free alcoho 
has been expanded. Other supplies 
may be stored provided their pres- 
ence does not interfere. 
53-54b 

*U. S. Industrial Chemicals Co. 


Pure Aluminum Oxides 
increase refractoriness, increase 
stability at high temperatures, & 
minimize corrosion & erosion. Com- 
lete data offered. 
3 *Aluminum Co. of America 


Anhydrous Aluminum Chloride 
You can get a variety of screen sizes 
from extra fine to coarse, specially 
packaged to assure safe delivery of 
a pure product. Literature. 


83 
*Allied Chem. Solvay Process Div. 


1 Brochure on_ silicone 
antifoams describes chemical prop- 
erties and outlines the nature of 
foaming systems. Covers applica- 
— prices. 














Hodag Chemical Corp. 


Antistatic Agent for Polyethylene 
articles with reduced tendency to 
accumulate electrostatic charges 
can be made with certain esters of 

oe § aryl phosphoric acid. 


~'*U. S. Industrial Chemicals Co. 


beta-Propiolactone is now avail- 
able in commercial quantities, as 
a starting material in the synthesis 
of new products. Samples & tech- 
nical Bul. #N-61 available. 
79 *Celanese Corp., Chemical Div. 











56 p. manual gives prop- 
erty, application, and performance 
data on a wide range of carbon and 
graphite products. Also shows how 
manufactured. Catalog 40B. 
220C Stackpole Carbon Co. 
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Chemicals...... Latest edition of prod- 
ucts catalog, 38 p., describes prop- 
erties and uses of 375 industrial, 
pharmaceutical and agricultural 
chemicals. 
221A Dow Chemical Co. 

Chemicals. ..... 12 p. bulletin 100-B is 
company’s revised chemicals prod- 
ucts list. Descriptions, chemical 
formula, physical data, uses, ship- 


ing. 
bo Hooker Chemical Corp. 


Chemicals. ..... for any cleaning prob- 
lem including towers, tanks, pa. 
compressors, exc rs, lines, fit- 
tings, valves, etc. terature and 
details are available. 

221 *Oakite Products, Inc. 


Detergents...... 16 p. booklet, ‘““Mechan- 
ism of Cotton Detergency,” presents 
a technical analysis of the factors 
involved in cotton. detergency. 

221C Oronite Chemical Co. 


Diethylene glycol dimethyl ether...... 
described in new technical bulletin 
as anhydrous reaction medium for 
organometallic reactions & solvent 
for inorganic salt. 


—s 
*U. S. Industrial Chemicals Co. 


Emulsions, PVAc...... Seven new data 
sheets describe company’s Polyco 
polyvinyl acetate emulsions, solu- 
tions and dispersions. Emphasis 
is on major uses. 
221D Borden Chemical Co. 


Ethanol...... as a nutrient for cattle, 
dairy animals & sheep is discussed 
in a 4-pg. reprint now available. The 
alcohol is re to accelerate 
rumen microflora metabolism. 
































53-54f 
*U. S. Industrial Chemicals Co. 
Fungicide...... Copper Complex fungi- 


cide now offered in pilot plant 
quantities may also serve as roden- 
ticide. Effective on wide variety of 
harmful organisms. 


53-54i 
*U. S. Industrial Chemicals Co. 


C 14 Labeled Isooctane...... is now 
available for hydrocarbon and 
petroleum research on combustion 
and for kinetic and mechanical 
studies. 
53-54k 

*U. S. Industrial Chemicals Co. 








Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide—free—just for the 
asking. 


It’s easy—simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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3 years of soil removed from 
55-ft. ethylene scrubber tower 
by Oakite chemical circulation 


What’s the fastest way to clean a 55-foot tower? 

A midwest chemical plant had this problem recently 
on an ethylene scrubber tower with an accumulation 
of three years of iron oxides, oil deposits and sludge. 

The local Oakite man analyzed the soil and recom- 
mended a specialized cleaner to be circulated through 
the tower. He also recommended the most efficient solu- 
tion strength, temperature, and gpm of circulation. He 
remained on hand for consultation during the hook-up 
and while cleaning was in progress. 

Fifteen hours of chemical circulation followed by six 
hours of rinse removed every trace of soil. The tower 
was three years younger...and at a fraction of the 
cost of manual reconditioning. 

On any cleaning problem — towers, tanks, pumps, 
compressors, exchangers, lines, fittings, valves — call 
your local Oakite man. Or write for literature and 
details to Oakite Products, Inc., 16H Rector Street, 
New York 6, N. Y. 


OAKITE 





Export Division Cable Address: Oakite 
in our 50th year 


Technical Service Representatives in Principal Cities of U. S. and Canada 





Better 


% 
Centrifugal castings are superior cast- 
ings. The metal is sounder, finer- 
eT grained, more uniform. It is free of gas 
pockets, blow holes and other defects 
often difficult to keep out of static cast- 
ings. Tensile strength is close to that of rolled or hot-forged alloy 


steel. Dimensions are accurate, usually requiring less machining 
and finishing and thus speeding production. 


If you require extra qualities in your high alloy pipe, investigate 
DURASPUN Centrifugally Cast Pipe. We can produce it in OD 
ranging from 212” to 24” and in lengths up to 15° according 
to diameter. Our experience in the field of centrifugal high alloy 
castings dates back to 1931. Our experience in the field of static 
high alloy casting goes back to 1922. We can give you good service. 


»'4 


OFFICE°AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N.Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 





LITERATURE . . 





Peroxygen Chemicals Over 80 in- 
formative technical bulletins have 
been prepared and are yours for the 
asking. Details on practical ap- 
eacre ons. 

09 *Food Mach. & Chemical Corp. 


Phosphoric Acid shows promise as 
soil stabilizer. Improves ability of 
fine-grained soils used as founda- 
Laoag ange dams & airstrips to 

53-54c  ##*U.S. Industrial Chemicals Co. 


6 p. “Pigment Disper- 
sion with Alipatic Chemicals” des- 
scribes several methods of gery 
dispersion in paints, plastics and 
rubber with cationic agents. 
222A Armour & Co. 











Plastic Tefion exactly the form 
ou want it . me from the usual 
ypes of tubes, , rods, sheets, 
etc. to complicated molded & ma- 

chined parts. Detailed information. 
106 a Manhattan, Inc. 


Plasticizers at ar spiral bound 
brochure covers plasticizers and 
7 comonomers. Properties, per- 
formance data, application recom- 
mendations. 
222B Rubber Corp. of America 


Polyethylene Technical rts 
made on polyethylene from 1929 to 
1957 are now available. Additicnal 
information is now offered. 


“sU. S. Industrial Chemicals Co. 


Polyvinyl Alcohol Bulletin for the 
textile industry on a alcohol 
which can be disso in cold 
water. Summarizes results of per- 
formance tests. 

Colton Chemical Co. 


8 p. bulletin describes pale, 
non-yellowing terpene polymers 
available in solid or solution form. 
Chart gives applications and grades. 
Send for your copy. 

222D Penn. Industrial Chem. Corp. 


Resins, Ion Exchange are dis- 
cussed in recently up-dated book 
a oe can now be purchased. The 

4 S- bo gives. ony the 
nature preparation of all types. 
53-54m *U.S. Industrial Chemicals Co. 


Silicates Micro-Cel is a new line of 
inert synthetic calcium silicates 
produced by combining lime with 
diatomaceous silica under con- 
trolled conditions. Details. 

48 *Johns-Manville 


Solvent Laktane is a gyn 
fast-drying solvent with controlled 
evaporation. A leader in ‘rohoarer- 
ure — & in the lacquer in- 
~~ 























*Esso Standard Oil Co. 


For thiodiglycol, which 
which has high solvent power for 
dyestuffs, bulletin covers properties, 
- ifications won age methods, 

rage and ship 
220k Union Car ae Chemicals Co. 


Solvent recovery an efficient eco- 
nomical way to recover solvents 
vaporized in manufacturing proc- 
esses such as: ogg ethers, 
chlorinated compounds, 

*Union Carbide Giefins Co. 


Starch 16 p. bulletin, .‘Superlose 
& Ramalin, August 1958,” describes 
amylose and amyl tin fractions 
of starch. Preparation of solutions 
bi a. & cold methods. 

Stein, Hall & Co. 














* From advertisement, this issue 
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‘UNTITRON SEMI-CONDUCTOR RECTIFIER 


Simplicity means dependability. Cutaway model of 20 parallel connected cells reveals how insulated conductors pass through iron laminations. 


CURRENT EQUALIZER PROLONGS 
CELL LIFE AND ASSURES 
CONTINUITY OF SERVICE 


If connected in parallel, semi-conductor rectifying cells will divide the total 
forward current unequally, due to the difference in forward resistance, causing 
overloading of the cells with the lowest forward drop. 


To make each cell assume its portion of the forward current, the UNITRON 
uses the current equalizer illustrated above so as to permit parallel operation 
of random selected cells. 


The equalizing action is illustrated by Figs. 1 and 2. None of the parallel 
connected cells is overloaded at rated current and therefore each cell conducts 
as if it were fed from a separate power source. This materially extends cell life 
and results in low cell maintenance cost and minimum downtime. 


For your new d-c power source, get the economy and dependability available 
only in the new I-T-E WNITRON Semi-Conductor Rectifier. Write for infor- 
mation. I-T-E Circuit Breaker Company, Transformer & Rectifier Division, 
19th & Hamilton Sts., Philadelphia 30, Pa. 




















Fig. 1. The two conductors passing through the same window of the 
iron laminations comprise a 1 to 1 ratio transformer. The currents 
in the conductors must be equal except for the magnetization current, 
which does not exceed a maximum of + 10% of cell current. 























Fig. 2. The iron laminations are divided into two sections, with 
windows arranged alternately. The windows, when followed pro- 
gressively in a clockwise direction, form a complete chain in which 
balance always exists between the current in any one conductor and 
the currents in the two neighboring conductors. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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Take Guesswork Out of 
Lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 
Returns Complete Sample 


In seconds, because of “Open-Door” 
accessibility, all Sturtevant crushing or 
grinding parts are exposed for thorough 
cleanouts. 100% sample return is easy 
to secure. 

Sturtevant laboratory machines are 
ruggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant labora- 
tory machines. 


Leb Crushing Rolls: Special lab design. Two models: 
8 x'5 in. and 12 x 12 in. rolls. Capacities to 10 
tph. Both models adjust down to 20 mesh. Tires of 
high carbon forgings. Automatic feeder, adjustable 
controls. 


leb Jew Crusher: Crushes hardest rocks at 12 to 
¥% in. settings. Roll jaw action — no clogging. Feed 
opening 2 x 6 in. Capacity to 1900 Ibs. per hr. at 
¥ in. setting. Instant adjustment. Manganese jaws, 
reversible shield. 


tab Swing-Sledge Mill: 5 x 6 in. opening takes 
soft, medium, tough or fibrous feed. Capacity to 1 
tph. Fines regulate from 1 in. to 20 mesh. Choice 
of gratings, hammers (or knives). 


Sample Grinder: Disc type grinders for dry, friable 
soft or medium materials. Three sizes — 6 in.. 10 
in., and 14 in. take feed as coarse as % in. Pro- 
duces 100 mesh fines at capacities to 200 Ibs. per 
hr. on largest model. Regulate 10 to 100 mesh. 
In-operation adjustment. 


STURTEVANT 


MILL COMPANY 
100 Clayton St., Boston 22, Mass. 


LITERATURE . . . 





Combines unique cor- 
rosion resistance with high strength- 
weight-ratio. Booklet gives cost 
saving service records . .. tells 
where you can get mill products. 
175 *Electro Metallurgical Co. 


Vinylpyrrolidone 24 p. bulletin con- 
tains chapters on physical proper- 
ties, copolymerization, vinylpyrroli- 
done in polyester laminates, chem- 
ical properties, toxicity. 
224A General Aniline & Film 








Construction Materials 





Allo Four pes of Hastelloy al- 

, each specifically designed to 

resist certain corrosives. 104-page 

booklet gives properties & fabrica- 
tion information. 

181 *Haynes Stellite Co. 


A 36-page book, “Alcoa 

lumin Industrial Building 
Products” gives technical informa- 
tion on corrosion resistance, 
economy, strength & insulating 





value. 
197 *Aluminum Co. of America 


Here’s how to get 


high vacuum 


at lower cost... from 


C. H. WHEELER 





steam 





COOLme waTeR 
TO TER - CONDENSERS 


THREE STAGE CJECTOR 
WITH BAROMETRIC vET 
im TER - CONDENSERS 








am SUCTION 








Steam 





TO ATMOSPHERE 


exnaust 





MIOH VACUUM BUBBLE TowER 
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OISCmaRee. 











Tau Weis 











Coatings Metal Technical bulletin 
258 12 D- —— a 
process for chemically depos 
nickel alloy penne on metals like 
iron, copper, aluminum, titanium. 
224B General Amer. Transportation 


Corrosion-Resistant Plastic 
letin C-15 describes the selection of 
oo gyed plastic for all types of chem- 
1 corrosion problems. ‘Tables, 


diagrams. 
224c 





Haveg Industries, Inc. 


Brochure “Working 
With Metal” gives factual informa- 
tion on designing, engineering and 
specialized fabrication in chemical 
ees 





*The Boardman Co. 


A modern molded cal- 
cium silicate insulation for use on 
high temperature pipes and vessels. 
Calsilite is insoluble in water, can 
withstand alkalis. 
R236 





*The Rubberoid Co. 


Foamglas is acid-proof, 
Seley & vapor-proof. Made 
entirely of glass. Complete informa- 
tion in Industrial Insulation Cata- 
log which is offered. 
100 *Pittsburgh Corning Corp. 


Tefion lining material 
keeps difficult powders & other dry 
materials flowing freely. It elimi- 
nates need for vibrators or manual 
attention. Bul. AD-158. 

201 *United States Gasket Co. 


Metallic Medium for filtration, 
straining, distribution and disper- 
sion. Lasts longer in centrifugals, 
filter presses, Ion exchange towers. 
Bul. 582. 

L249 *Multi-Metal Wire Cloth Co. 


Packed Towers A wealth of data 
helpful to all engineers concerned 
with the design & operation of 
Packed Towers is available. Bul- 


letins are offered. 
58a *U. S. Stoneware 


Paints......Red Lead Technical Letter 
No. 13, 4 p., describes a new paint 
formulation for the protection of 
galvanized surfaces regardless of 
their condition. 
224 Lead Industries Assn. 























* From advertisement, this issue 


In Refining 3-stage C.H. Wheeler Tubejet® 
Air Ejector draws off exceptionally large volumes of 
gases and vapors; produces high vacuum in bubbie 
tower. Cost is low because Tubejets, with no moving 
parts, seldom need maintenance. 








WATER TO INTER-CONDENSER 
am suction 
COOLING waTeR 
Two Stace 
€4ECTOR with 
BAROMETRIC JET 
NTER - CONDENSER 


BAROMETRIC CONDENSER 


VAPOR Lime 





exwausT STEam 
TO ATMOSPHERE 











Sa | 


TAN PIPES 


Evarorator 


Tan wee FF 
aaa  — OISCHAROE 





in Evaporation, Tubejet Ejector works with Wheeler Baro- 
metric Condenser to produce high vacuum. Initial cost 
of Ejector is low and installation is easy because of light 
weight and simple connections. 





SURFACE COMOENSER 


motive Steam 
mer 


ver artes 
COMDEN SER 














in Distilling—2-stage, non-condensing Tubejet pro- 
duces high vacuum in the still. Note Wheeler Surface 
Condenser and Jet After-Condenser, too. Tubejets op- 
erate simply; have stainless steel, bronze and cast 
iron corrosion-resistant materials. Result: many Tube- 
jets still operating after 35 years service! 


FREE! 35-page catalog showing and describing many other 
ways to improve vacuum operations and save money, 
too! Ask for Catalog 1 1462. 


Process Equipment Division 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue ¢ Philadelphia 32, Pa. 


Steam Jet Vacuum Equipment © Centrifugal, Axial end Mixed Flow Pumps 
Steam Condensers © Marine Auxiliary Machinery © Nuclear Products 


October 20, 1958—Cuemicat ENGINEERING 














most reliable variable 
speed drive made 


BIG FOUR FEATURES! 


1 UNLIMITED SPEED RANGE — from 

any desired maximum speed to zero, 
including reverse, without stopping 
motor. 


UNMATCHED ACCURACY — of speed 
setting and re-setting, and of speed 
holding. 


3 ULTIMATE in SIMPLICITY and COM- 

PACTNESS — a straight line extension 
of a standard induction motor — or 
available without motor. 


AUTOMATED SPEED CONTROL — con- 
trol tension, proportion, synchroniza- 
tion, etc. from any control signal; 3 to 
15 PSI, .5 to 5 ma, potentiometer, fre- 
quency, or binary signal from punch 
cards, tapes, or computers, 
SEE OUR CATALOG All this backed by 
PROVED PERFORMANCE 
to do a better job 
for LESS MONEY! 


IN SWEET'S 
PRODUCT 
ESIGN FILE— 


OR WRITE FOR COPY 


GRAHAM TRANSMISSIONS, INC. 


Dept. CE, Menomonee Falls, Wis. 





LITERATURE .. . 





Refractories Two new bulletins 
about the properties & applications 
of our new refractories. Get your 
free subscription to our monthly 
brochure in addition. 

95 *Carborundum Co. 


Renee? Brick A new booklet 
aids design engineers and operators 
in aetecting epee refractory prod- 
ucts for high-temperature applica- 
tions. § 
225A Norton Co. 


Rubber Compound reported to be 
toughest 25 durometer material now 
available, is suggested for molded 
& extruded seals, low pressure gas- 
kets, & other parts. 
53-54n 

*U. S. Industrial Chemicals Co. 


Rubber Materials For the Chem- 
ical Process Industries a complete 
line of corrision-resistant materials, 
equipment & services. Hard rubber 
panes. pipe, fittings & valves. 

213 *The Luzerne Rubber Co. 


Sealants 12 p. “Structural Sealing 
with Elastomeric Ty Sealants 
Based on Thiokol Liquid Polymers” 
describes where and how to use the 
sealants. 
225B Thiokol Chemical Corp. 


Steel, Glassed Greater insurance 
against unexpected or unavoidable 
shock with Glasteel 59. Offers ex- 
cellent acid resistance. Send for 
our new Buyer’s Guide. 

252 *The Pfaudler Co. 


Titanium Technical bulletins on 
titanium’s properties & advantages 
are available. Gives applications 
and possible solutions to special 
problems. 

119 *Mallory-Sharon Metals Corp. 


Tubing Information in new folder 
aids persons responsible for ea 
curement of stainless steel tubing 
for heat exchangers and condensers. 


Bulletin 415. 
Babeock & Wilcox 


Wire Cloth A 94-page catalog & 
stock list gives the full range of 
wire cloth available, describes fab- 
rication facilities & gives useful 
metallurgical data. 

226 *Cambridge Wire Cloth Co. 





























Zirconium can solve specific cor- 
rosion problems. It is now available 
in quantity. A bulletin on proper- 
— and uses of Zirconium is avail- 
able. 

*Columbia-National Corp. 





Electrical & Mechanical 





throttles flow of sodium 
coolant in reactors. Two eddy cur- 
rent brakes straddle the coolant 
pipes. Thermal stresses are kept 
below any damaging level. 
53-54a 
*U. S. Industrial Chemicals Co. 





Bus Design Complete information 
about low volte.ge bus design & fab- 
rication service contained in Bul. 
1220C. For electrochemical & elec- 
trothermal processes. 

46 *I-T-E Circuit Breaker Co. 





Data Processor Desk-top machine 
accepts fixed data from punched 
cards, and variable data through 
keyboard. Automatically combines 
and punches tape. 
225D Taller & Cooper, Inc. 
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The Boffle 
Makes the 
Difference 


Filters 
out all 


dust and scale... 
High Capacity—Low Loss 


Completely removes all dust and 
scale. Reduces service problems 
and pilot light outages. Reversi- 
bie end for end and top for 
bottom. Cast iron baffle diverts 
flow through all parts of filter 
for maximum efficiency. Non- 
corrosive mesh screen and filter- 
ing material easily removed. 
Available in cast iron for pipe 
sizes from %” to 4” and in 
fabricated steel in larger sizes. 
Pressures up to 125 psi. 

For quick delivery and engi- 
neering know-how in controlling 
gas and air flow— 


Call Norwalk aS 


INDUSTRY’S COMPLETE LINE 


Check Valves Pipe Sizes %' to 42” 
Screwed and Models to 4’. 

Manometers Pressure or Vacuum. 
Pressure Controllers Pressures to 5 psi. 
Appli Regul s Pipe Sizes 2" to 





2" 

Station Regulators Pipe Sizes 3'' to 24”. 
Liquid Seal or Diaphragm Types. 

Relief Valves Pipe Sizes 2" to 24’. 
Filters Pipe Sizes 2" and up. 


Complete Engineering Cooperation 


NORWALK VALVE CO. 


Established 1&7 
SOUTH NORWALK, CONN 


evelar.c 


In Canada; Ontor Ltd., Toronto @ Bescom Corp., Ltd., 
Montreal 


225 





LOOK WHAT HAPPENS 


INQUIRIES ARE ANSWERED PROMPTLY— 
Whenever you call or write for infor- 
mation on prices, availabilities or 
service, you get a prompt reply. 


DELIVERIES ARE MADE ON TIME— 
Orders for the most frequently used 
types of wire cloth are promptly filled. 
If we can’t supply what you want 
from our complete stock, we’ll schedule 
our looms to get it to you as soon as 


possible. 


INSTALLATIONS ARE CHECKED—At 
Cambridge, orders aren’t filled and 
forgotten. Our own sales engineers 
follow up your order to make sure our 
product is giving you the best possible 
service. 





QUALITY, OF COURSE—Individual loom operation and countless 
checks on mesh size and mesh count assure you of highest quality 
wire cloth when you specify Cambridge. 


Let us quote on your bulk or fabricated wire cloth needs. Samples for inspec- 
tion or test purposes are available upon request. Call your Cambridge FIELD 
ENGINEER. He’s listed in the phone book under “Wire Cloth.” Or, write direct 
for FREE 94-PAGE CATALOG and stock list giving full range of wire cloth avail- 
able. Describes fabrication facilities and gives useful metallurgical data. 


Department G, 
Cambridge 10, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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LITERATURE .. . 





Gear, planetary for high speeds 
«ein yes ope Small size, 
light weight; wide application; con- 
venient arrangement. Bulletin 2400 

ives other features. 
*DeLaval Steam Turbine Co. 


Light Switch A new photoswitch 
light control gives automatic on-off 
control for any lighting system that 
should be keyed to outdoor light 
conditions. 
226A Electronics Corp. of Amer. 


Motors, Tube Ventilated 
fans, blowers, nae drives ... heavy 
duty applications where you need 
Hd A motors with highly effective 
cooling systems. 
126 *Wagner Electric Corp. 


Rectifiers, Silicon approximately 
95% overall efficiency for low & 
medium voltage applications. Draw- 
out construction makes replacement 
wry & easy. Information. 

2-13 *Westinghouse Electric Corp. 


Electronic control & instru- 
mentation permits remote location 
of weight recording instruments... 
assures automatic balance detec- 
tion, etc. New Literature. 

102 *Fairbanks-Morse 


Speed Reducers Book 2618 contains 
engineering and selection informa- 
tion on several types and _ sizes 
of shaft-mounted speed reducers. 
ome angular or horizontal. 

















Link-Belt Co. 


Spiralectrodes installed in “SF” 
electric precipitators deliver more 
electron emission. Detailed informa- 
tion of this & other features in 
booklet which is offered. 

198 *Buell Engineering Co., Inc. 


Starters, high vol ew air- 
break contactor with solenoid desi 
& only one moving part. Available 
in f voltage & reduced voltage 
starters. Publ. 6080. 
25 *Allen-Bradley Co. 


Turbine, Gas The 1000 KW com- 
bustion gas turbine design empha- 
sizes simplicity, ruggedness & favor- 
able specific fuel consumption. 
Minimum handling equip. is re- 


quired. 
81 *Gas Dynamics Inc. 














Turbine, Vertical has an almost 
indestructible rotor. It is available 
in capacities from 5 to 300 HP. Bul- 
letin S-137 gives complete informa- 


tion. 
107 *The Terry Steam Turbine Co. 


Wire, Therm is designed for 
roblems of high temperature, mois- 
ure, abrasion, pressure, chemical 

or corrosive action, & difficult in- 
stallation. Cat. 31-300-E. 
220 *Thermo Electric Co., Inc. 








Handling & Packaging 





Bulk H System The Tote, 
mechanical, automatic system, is 
based on metal bins plus filling & 
discharging equipment. Catalog 


contains details. 
44 *Tote System, Inc. 





Containers, Steel 
tainers for hard-to-hold chemical 
products. Perma-Lining enamels are 
airless hot sprayed after fabrication 
for interior coverage. 
190 *Continental Can Co. 
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Conveyor A totally enclosed pulk- 
material handling conveyor features 
a two-direction chain to convey in 
any direction. Photographs and 
layouts. 
227A Prab Conveyors, Inc. 


Conveyors Method of constructin: 
belt conveyor systems with stee 
rope instead of rigid framing is 
described in a new specification 


Joy Mfg. Co. 


Aqueous HF in a new, safer 
“drum-within-a-drum” which com- 
bines the advantages of polyethy- 
lene & steel. Drum requires no 
venting and cannot corrode or leak. 
Information offered. 








65 
*Allied Chem., General Chem. Div. 


Drums, Steel Rust-inhibited drums 
and stainless steel containers to 
meet all requirements & specifica- 
tions are outlined in a brochure 
that is offered. 

179 *U. S. Steel Products Div. 


Drum Vent No. 5522 Drum Fitting 
is a fire & explosion-safe, pressure- 
vacuum relief vent for installation 
in 2” end bung opening of drums 
stored in horizontal position. 
177a *The Protectoseal Company 


Bulletin 925 tells the story of 
the Permaseal Idler, detailing de- 
velopment and outstanding fea- 
tures. Drawings, photos and de- 
tailed exposition. 
227c Jeffrey Mfg. Co. 


Industrial Truck Four-page folder 
describes the Model F-45T4, 4,000- 


Ib. capacity, electric-powered in- Reynolds Metals Expands 


dustrial truck. Complete dimen- ° 

sional and design data. be 

227D_ ~=— Elwell-Parker Electric Co. with G-B Alumina 
Materials Handling Complete data bo 

on the new model H-25 Payloader Liquor Eva porators 

pth aston Re ania mong sh ee 

per hour at less cost per ton. Carry 

capacity of 2,500 Ibs. Cpe mer * n 

8 er *The Frank G. Hough Co. Shown here are the original G-B self 
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Safety Vent Booklet entitled, “Stor- supporting, sextuple effect alumina liquor 
age Tank Safety Vent Fundamen- 5 : P 
tals” Js available immediately. evaporators in use at the Reynolds Metals 

ives comple ata on Flammables : : SS “ 
Engineering. plant in Corpus Christi, Texas. The 
177¢ *The Protectoseal Company 


Scales, Bagging Information avail- 
able on different models of automa- 
tic bagging equipment 4 scales. s ‘ 
Accessories include automatic feed- fouling will go into use 
ers, sewing conveyors, etc. 


206 *Richardson Scale Company alongside the original units this fall. 


Storage Cabinet The Flammable Seer Bik, CPt ea - i i 
Liquids Safety Storage Cabinet is This is typical custome confidence in 
esign mee e specifications : ‘ * . 
poe NFPA. Details for on-the- G-B designed evaporators. From 
ob storing available. ; ae Se ee Plaats 
17%) *The Protectoseal Company planning board to installation it will 


Tanks, Process Bulletins 5-2 & C-1 pay you to see G-B first! 
contain complete information on 
tanks with mild steel or concrete 
shell, corrosion-proof linings & acid 
brick sheathings. 
R232 *Atlas Mineral Products Co. 


Tractor Automatic Bulletin 586 fF 0 § [ | N « Bi RM | N G HA M 
presents information on the Guide- NC 
O-Matic, the electronic industrial MANUFACTURING CO. 1! . 


tractor that requires no operator. BIRMINGHAM, ALABAMA 
227E Barrett-Cravens Co. 





fifth and sixth units, offering still greater 


steam economy with a minimum of 

















Weighing System The new Bul. FILTERS e EVAPORATORS 
582 describes in detail the Way-Pac 


line of low-capacity, low-price PROCESS EQ , nit hast 
or tank weigh- 
Tey ne ale CONTRACT MANUFAC 


41 *A. H. Emery Co. including HEAVY CASTINGS 


ae 
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~ Shown are two Vilter 48”” diameter x 18’ long ethylene glycol chillers 
built to A.S.M.E. standards. 


VILTER 


can meet your 


HEAT EXCHANGER NEEDS 


The above two 48” diameter x 18’ long ethylene glycol chillers are 
typical of the custom work Vilter is doing in the field of heat ex- 
changers and pressure vessels to meet exactly design specifica- 
tions and budget requirements. 

Vilter has successfully resolved many problems of cooling under 
intense pressures, and has designed and produced hundreds of heat 
exchangers, pressure vessels, and high pressure synthesis condensers 
to exacting specification for many types of chemical and petroleum 
applications. Vilter vessels are built in conformance to A.S.M.E. 
er T.E.M.A. standards. 

Vilter makes all four basic types of heat exchangers: shell and 
coil, shell and tube, shell and tube bundle, and atmospheric... and 
in every possible modification. Vilter can give you the most efficient 
heat exchange equipment and pressure vessels with working pressures 
as high as 10,000 psi. 

The Vilter facilities include automatic welding, X-ray and Zyglo- 
Pentrex inspection. 

Today, more than ever before, the leading names in both the 
chemical and petroleum industries are turning to Vilter for their special 
vessel needs. Consult with Vilter about your needs. 


Write for these helpful bulletins to The Vilter Manufacturing Company, 
Dept. K-709, 2217 S. First Street, Milwaukee 7, Wisconsin. 


Bulletin 707 Bulletin 827 
Vilter Condensers Vilter Industrial 

Brine Coolers Heat Exchangers 
Heat Exchangers 


REFRIGERATION ond AIR CONDITIONING 


THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 


LITERATURE... 





Heating & Cooling 





Coils Cooling Bulletin 880 contains 
complete coil selection information 
as well as detailed descriptive in- 
formation on the coils themselves. 
228A American Air Filter Co. 


Coils, Smooth-Fin offer greater 
heat transfer & lower airway resis- 
tance. Tapered fin design provides 
efficient heat transfer surface. Bul. 


*Aerofin Corp. 


Aero after cooler removes 
moisture from compressed air. A 
self-contained system, solving the 
problems of water supply & dis- 

sal. Bul. 130. 
L235 ‘*Niagara Blower Company 


Feedwater Heater Standards 
ond edition of publication contains 
new material relating to the design, 
construction and installation of 
feedwater heaters. 
228B Feedwater Heater Mfgs. Assn. 


Heat Exchangers Bulletin 707 out- 
lines Vilter Condensers, Brine Cool- 
ers & Heat Exchangers. Bulletin 
827 gives information on Vilter In- 
dustrial Heat arg rot 
228 *The Vilter Mfg. Co. 

















Heat Exchangers Readily assem- 
bled to handle any combination of 
liquids & gases. Can be used as a 
heater, cooler, condenser or vapor- 
— Bulletin 302.5K1. 


*American Standard 


Heat Transfer Equipment Platecoil 
units are available in a variety of 
metals & finishes. Features lower 
space requirements. Bul. P-61 for 
complete information. 

*Tranter Mfg., Platecoil Div. 


Heaters 1958 heaters and devices 
catalog supplies answers for heating 
roblems involving pine heaters, 
ecm heaters, tubular heaters, 

etc. 
228c General Electric Co. 


Heating Equipment The complete 
story on Grid unit heaters, blast 
heats, & Grid radiation for chem- 
ical use are contained in catalog 
No. 956. 

142 *D. J. Murray Mfg. Co. 


Kiln, rotary Bulletin 1115 gives 
whole story of Traylor leadership 
and experience in rotary kiln design 
and manufacture. atures oil 
reservoir and oiling mechanism. 
134 *Traylor Engrg. & Mfg. 


Liquid Heat Systems Pertinent in- 
formation on high-temperature 
liquid heating and cooling systems 
using tetra aryl silicate medium 
covered by new bulletin. 
228D American Hydrotherm Corp. 


Refrigerating Eq nt for the 
preservation of foods & beverages 
during process & in storage. Used 
in Petroleum refineries, chemical 
plants, etc. Bulletins offered. 

173 *Henry Vogt Machine Co. 























Gets equipment hot 
fast & keeps it hot. A complete line 
for every requirement. Bulletin 

ow of Steam Trap- 


*Yarnall-Waring Co. 





Air Units © Ammonia & Freon Compressors @ Booster Compressors e Baudelot Coolers @ Water & Brine Coolers @ Blast 
Freezers © Evaporative & Shell & Tube Condensers e Pipe Coils @ Valves & Fittings @ Pakice & Polarflake Ice Machines 
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LITERATURE. . . 





Instruments & Controls 





Analyzer, Gas Continuous analysis 

of one component in multi-com- 

nent gas mixtures. A new bul- 

etin on this inexpensive thermal 
conductivity analyzer is offered. 

1 *Mine Safety Appliances Co. 


Computers, Electronic LGP-30 is 
easy to operate, plugs into any 
regular wall outlet and is completely 
mobile. Detailed information & 
specifications offered. 

205 *Royal McBee Corp. 


Flow Switch Devices which respond 
to flow of liquid in a pipeline to 
make or break an electrical circuit 
are discussed in new bulletin. 
229A McDonnell & Miller, Inc. 


Gage, Multi-Pointer Features, com- 
pact size, choice of colors, fluores- 
cent illumination, colored scales, 
unlimited indications, etc. Addi- 
tional information available. 

*Bailey Meter Company 














Goniometer, Optical identifies crys- 
talline substances by simple exter- 
nal measurements of inter-facial 
angles. Claimed accurate, easy to 
operate. 

53-540 
*U. S. Industrial Chemicals Co. 


Graphic Recorder Model 1100E 
Variplotter features dual selection 
of input sensitivity. Specifications 
and closeup photos of control sur- 
faces. Bul. -810. 
229B Electronic Associates, Inc. 








Instrumentation Electronic Conso- 
trol is a counterpart of its world- 
famous pneumatic Consotrol line. 
For the full story on this process 
control, Bul. 21-10. 
94 *The Foxboro Co. 


Instruments A 20-page brochure Con tr ol l i ng Co rros i on 


on Rotating Viscosimeters, Fiber 
Tester, Hardening Time Meter, Bi- 


axial Alternate-Stress Testing Ma- in Fluid Engineering 


chine, Vulcameter, etc. 

192 *Brinkmann Instruments, Inc. 
Liquid-Level Controls Bulletin PF Corrosion seldom works alone. Together with heat, pressure 

Mage aoe Be detailed specs, coms and abrasion factors, it compounds the problems of fluid en- 

iptive data, cnarts an ; ; i ; 

dimensions F ie @ complete line of gineering. But when you have valve design problems involv- 

liquid-level controls. : ing corrosion, you can look to the engineering leadership 

229C Electronics Corp. available at S. Morgan Smith for assistance. 


Meter, Stainless Steel is available - : 
with Direct Reading, Print-O-Meter You can use R-S Rubber-lined Butterfly Valves, for instance, 


in yo poe agin = to handle many special applications. The rubber lining pro- 
liquids. Bulletin 94/10 H. tects the entire valve body, gives you corrosion resistance with 
196 *Neptune Meter Co. maximum economy. Where your processing problem demands 
Pyrometer Type 1500 portable pyro- additional engineering, you can draw on the broad SMS 


meter is available in ten scale r : : + as 4 : 
ranges from 0-400 to 0-8000 For background of experience in specialized valve applications. 
centigrade ; ; 
in Bul. 4434" — There is a complete SMS line— Rotovalves, R-S Butterfly 
L233 *Illinois Testing Laboratories Valves and Ball Valves —to meet your fluid control prob- 
Radioisotope Lights Light sources lems. To obtain full information, contact our nearest repre- 


for industria! signal systems and sentative, or write S. Morgan Smith 

markers now come in models that : . a ee 
are radioisotope-excited. Krypton- 
Fy is used. 


2 U. S. Radium Corp. 
Viscometers Viscosity can repre- 
sent a fundamental property which Ss. 
will determine a fiuid’s ultimate 
composition or quality in use. In- 


formation on instruments offered. 
R249 *Brookfield Engineering Lab. AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives ¢ Ball Valves ¢ R-S Butterfly Vaives + Free-Discharge 
* From advertisement, this issue Valves « Liquid Heaters *« Pumps « Hydraulic Turbines & Accessories 


Using vertical polarized light on a cross-section of pipe, photographer Bernard 
Hoffman clearly shows the ravages of corrosive action. 
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LITERATURE... 





SPERRY | 


Pipe, Fittings, Valves 





Fittings Tees, ells returns reducers, 
stub ends, caps, crosses and 45 
laterals are available in stainless 
steel, monel, nickel and aluminum. 
6 *Flowline Corp. 


Fittings, Stainless Steel special 
non-standard fittings furnished to 
order. Feature sharp clean threads, 

y wide reinforced bands, & uniform 


1) rf wall thickness, Catalogs. 
" 207 *Camco Fittings, Inc. 


low cost ©! Be ee ES 
et variety of stainless & high tempera- 








ture alloys in a range of sizes from 
%” to 35 ft. in diameter. A new 
pee describes the lin 


, th e. 
a n SWE r *Solar Aircraft Co. 
Nozzles for oil atomizing, air wash- 
; ing, spray ponds, acid chambers, 


concrete curing and milk powder- 
ing. Information on nozzles for all 


: spray problems in Catalog 1. 
L237 *Monarch Mfg. Works, Inc. 
Pipe, Centrifugally Cast 


produced in OD ranging from 2% 
to 24” and in lengths up to 15 ft. 


according to diameter. It is free of 
Dan pockets, blow holes, etc. 
22 The Duraloy Co. 


Pipe, PVC is available in sizes %” 
through 6” in schedules 40, 80, and 
120. A new 32-page illustrated cata- 
log on this pipe is available. 
69 *A. M. Byers Co. 


Pipe, PVC Manual gives detailed 
information for selection and ap- 











Consider all the money-saving aspects of a Sperry Filter Press. 
These include low initial cost . . . nominal installation ... minimum 
maintenance .. . low depreciation . . . and an economy of operation 
that extends through many years of trouble-free performance. 

However complex your filtration problems may be, these 
economies are basic to the solution. 

You can avail your plant to the economies of a Sperry Filter 
Press,custom-engineered to meet your particular requirements for Piping, Alloy New bulletin covers 
flow rate, cake build-up, washing, extraction, thickening, etc. mechanical and physical properties, 


Variations are provided, offering center, side or corner feed; open sizes, finishes, composition of special 
= alloys for tubing and e% 
0. 


or closed delivery; simple or thorough washing; high or low 
temperature control. Plates may be had in aluminum, wood, iron, Cope Soe 
bronze, stainless steel, lead, rubber, nickel or any other special Safety Head... .provides an instantane- 
materials to meet your requirements. Any filter media can be used ous, ee opening geo ett 
... cloth, synthetics, wire screen . .. paper. Labor-saving plate than disdbanee roee i A gon mndd 
shifting devices and semi-automatic closing attachments are Detailed information. 
adaptable for any model .. . to increase production, minimize 208 *Black, Sivalls & Bryson, Inc. 
operation hazards and reduce wear and tear. Seal, Shaft for every service... 
from _ or -, ao 5 to nets & 
FOR A LOW-COST ANSWER TO YOUR FILTRATION Sete ost o At arg 
PROBLEMS, SEE THIS SPERRY CATALOG... poe ressuirés. Bulletin S-204-3 ag 
an up-to-date fully illustrated reference manual of 202 *Crane Packing Co. 


erection, operating, design and construction data and 

specifications. Mail coupon for your free copy today. eee Pe nea a wad mg 
Y Write today for details on tube 

cleaning and maintenance equip- 

ment for your needs. 

234 *Elliott Co. 


Tubes, Condenser The new edition 
of Publication B-2 gives complete 
information and technical assist- 
ance in the selection of the alloy 
to give the best service. 

26 *The American Brass Co. 


Tubing Condenser tube in a wide 
range of sizes & alloys. Truflin 2 
S/T is specifically engineered for 
use in shell & tube heat exchangers 
& condensers. 

33-36 *Calumet & Hecla, Inc. 

















pocccc 


H DD. R. SPERRY & COMPANY 
| Batavia, Ilinois : 


; (] Send Free Sperry Catalog 
Sales Representatives (0 Have your Representative Contact us 


D. R. SPERRY & CO., 
BATAVIA, ILLINOIS 





George 8. Tarbox 808 Nepperhan Ave. 
Yonkers, N. Y. Name 








B.M, Pilhashy, 833 Merchants Ex. Bldg., 
San Francisco, Cal. Company. 


Alidredge & McCabe 847 E. 17th Ave. 
Denver, Colorado 





Address. 





Texas Chemical Eng. Co. 
4101 San Jacinto, Houston, Texas 











Ree Stenme weik ies ‘iene ‘Stil ait ‘anus ite eel 
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aye (SET 
chemical RECOVERY 


process 


equipment CUTS 
designed and built by Dravo’s experienced | 

team of engineers and production men, | 

can often mean large dollar savings to 


your company. Dravo’s know-how in cus- 


tom-built equipment can help you reduce SAVE 65% TO 80% ON 
costs through use of large, efficient proc- PROCESS SOLVENT COSTS 


essing units. Soly < 
: ; ay Solvent recovery by the CoLumBIA 

Find out how this rer eed add divi- Activated Carbon system can cut manu- 
dends to your processing equipment — facturing costs in any operation where 
investment. Contact Process Equipment __low-boiling organic solvent vapors can be 
Department, Dravo Corporation, Pitts- collected. For instance ... 
burgh 25, Pa. 8 Acetate fiber manufacture 

Coating operations 
Rotogravure printing 
Plastics processing 
Rubber products manufacture 
Pharmaceutical production 
Dry cleaning 
Meial degreasing operations 
Solvent extraction 
e@ Manufacture of smokeless powder 

Solvent recovery is the efficient, eco- 
nomical way to recover solvents vaporized 
in manufacturing processes, What sol- 
vents can be recovered? Well, alcohols, 
esters, ethers, ketones, hydrocarbons, 
chlorinated compounds, and practically 
all mixtures of these solvents can be 
recovered and reused. And look at these 


POWERFUL facts . . . recovery plant efficiency—more 


than 99%: cost of recovery--1 to 2¢ per 


BATCH MIXER | ==: 
This means that the initial cost of 


Produces Finished Product solvents becomes a secondary consider- 


° : ation because they can be used over and 
in One Operation over again. Fire and health hazards are 
reduced, too! 
Est.1870 CarBipE can tell you how a solvent 
; recovery plant can efficiently and eco- 
nomically recover your process solvents, 
Write now for the booklet, ‘‘Solvent 
Recovery by the Cotumpia Activated 
Carbon System.” Address Department B, 
Union Carbide Olefins Company, 30 East 
42nd Street, New York 17, New York. 


*Trademark—Patent Pending U N 4 o N 


A flexible compact unit that combines a powerful disperser head with a rugged diamond-shaped agitator to produce UNION CAR B i D E 


finished homogeneous batches without further processing—for most chemicals, inks, plastics, pharmaceuticals, cos- oy. ¥ 
metics, paints, and industrial finishes. RBIDE OLEFINS 


Modern design gives high degree of shear, kinetic impingement, and complete mulling action for better wetting, im- 
proved dispersion, and uniform blending. Small size laboratory models available. COM PA NY 


SEND SAMPLES OF YOUR MATERIALS FOR TRIAL PROCESSING. No obligation. Write TODAY for new 1958 TROY 
Processing Equipment Catalog, fully describing the Troy Line of Angular Mixers, Colloid Mills, Roller Mills ané Unit Division of Union Carbide Corporation 


Blenders. 
TROW 30 E. 42nd Street, New York 17, N. Y. 
ENGINE & MACHINE co. | “Columbia” and “Union Carbide” are registered 


12-08 Parsons Street, Troy, Pennsylvania Tel: Troy 32 trade marks of Union Carbide Corporation, 
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TO TOP 
QUALITY 
and SERVICE 


Catalog A-7 


FOR COMPLETE 
INFORMATION 


MAC-/RON 


BLINDS, SPACER RINGS, 
TEMPORARY STRAINERS, 
LINE STRAINERS, and 
PIVOT FLANGES * @ @ 


This comprehensive booklet is 
your guide to the use of special- 
ized equipment planned and pro- 
duced to function with extreme 
efficiency. Detailed specifications, 
descriptions, and data are in- 
cluded. 

In the years of supplying to the 

Petro-Chemical Field MAC-IRON 
has developed a design and pro- 
duction service to a degree seldom 
equalled. If confronted with an 
emergency or tight schedule, 
PHONE US. If not in stock, the 
equipment you need will be made 
up at once. 

Your inquiry will 
promptly bring a copy 
of Catalog A-7 or spe- 
cific engineering data. 
PHONE MAin 6-3712 
FOR IMMEDIATE 
PRODUCTION OR 
CONSULTATION 
SERVICE. 


“IF YOU USE PUMPS 
You need MAC-IRON Strainers” 


NDUSKY The MACK 


SA 
IRON WORKS 
COMPANY 
OHIO 


132 WARREN ST. 


1901 





LITERATURE . . . 





Continental Butterfly type 
can be made to your specifications, 
of any metal, to withstand an 
temperature or pressure desired. 
Sizes range from 2” to 36”. 

107 *Fisher Governor Co. 


Bulletin 4072-C gives com- 
plete information on a new valve 
designed for use in all 100,000 p.s.i. 
systems. It is corrosion resistant & 
light in weight. 

215 *American Instrument Co., Inc. 








completely removes all dust 
& scale. Available in cast iron for 
pipe sizes from %” to 4” & in fabri- 
cated steel in larger sizes. Pressures 
to 125 psi. 
R225 Norwalk Valve Co. 





Complete information is 
available on Rotovalves, R-S But- 
terfiy and Ball valves. coer han- 
dle many special applications & 


resist corrosion. 
229 *S. Morgan Smith 


“Full Flow” bronze valves, 
available in a new full line. They 
can be throttled to fg ery only the 
minutest amount of fluid through. 
Hlustrated Literature. 

75 *The Wm. Powell Co. 


New 600-lb. forged steel 
valves are available with either 
high-flow ports (1300 line), or 
standard-flow ports (1100 line). 
Specification literatured. 

123 *The Ohio Injector Co. 


Valves, Acid Proof... .Many types avail- 
able in Tufclad chemical porcelain 
in %” to 6” sizes. Description & 
specifications on the entire line is 


available. 
27 *Lapp Insulator Co., Inc. 


The new “316” gives 
positive sealing over a wide range 
of pressures. Complete line of Ball 
Valves are described in a new cata- 


log. 
43 *Rockwood Sprinkler Co. 


Valves, Cast Stee available in 
alloys that meet a wide variety of 
specifications. Also, a wide choice 
of patterns, sizes & seating material 
combinations. Catalog. 
91 *Jenkins Bros. 























sealed by tough, film 
of pressurized lubricant & seats are 
never exposed to the line. A’com- 
— line of accessories are avail- 
able. 
117-118 *Rockwell Mfg. Co. 


Valve, Spray Solenoid valves con- 
trol pressure surges in nuclear re- 
actions. ASCo now offers a family 
of valves designed for atomic energy 
er. Cat. 





#202. 
*Automatic Switch Co. 





Process Equipment 





Burner, Vortex Here is a versatile 
unit that gives rapid, clean combus- 
tion on a wide range of fuels. 
Standard models available .. . in- 
— ignition. Bulletin #111: 


*Thermal Research & Engineering 





* From advertisement, this issue 





PROCESS TANKS 
COST LESS 
LAST LONGER 


ee 
... compared to 
expensive alloys! 
Atlas offers you economical pro- 
cess tank construction that will 
give you longer trouble-free life. 
This is accomplished by the use of 
a mild steel or concrete shell pro- 
tected by corrosion-proof linings 
and acid brick sheathing jointed 
with corrosion-proof cements. 
These Atlas tanks are impervious 
to today's stronger chemical 


solutions and higher operating 
temperatures. 


Ail metals have a real solution 
rate that may contribute to con- 
tamination of the product but 
Atlas tanks offer complete pro- 
tection against this possibility. In 
addition, Atlas construction is far 
less costly to install than expen- 
sive alloys and the tanks are 
corrosion-proof inside and out. 


Write for Atlas Bulletins 5-2 and 


"Te 


MERTZTOWN, PENNSYLVANIA 
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PYROMETER 


TYPE 1500 


Checking temperatures of electric 
heating mantles is but one of the 
many laboratory temperature jobs 
performed with consistent accuracy 
within % of 1% full scale—under all 
conditions. 

Sturdy, protective case eliminates 
need of careful handling of precision 
meter movement in portable use. Di- 
rect reading scale face can be quickly 
read at distance—no slide wires or 
conversion tables needed. Available 
in ten scale ranges from 0-400° to 
0-3000° F. or centigrade equivalents. 

Get full details on the Type 1500 
Portable Pyrometer in Bulletin 4434. 
Attach this ad to your letterhead and 
mail to: Illinois Testing Laboratories, 
Inc., Room 559, 420 N. LaSalle St., 
Chicago 10, Ill. 


| 





PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 





LITERATURE... 





Centrifugals A catalog is offered 
on the og ee Batch-Master 
centrifugal. Rapid bottom dis- 
charge & hydraulic unloading save 

rocessing cycle time. 
10 *Amer. Machine & Metals, Inc. 


Cooling Towers available in special 
corrosion-resistant stainless steel 
alloys. Suitable for indoor or out- 
door installation. Complete in- 
formation available. 
10la *Marlo Coil Co. 


Crushing & Grinding Sturtevant 
laboratory machines can expose all 
crushing or grinding parts for thor- 
ough cleanouts in a matter of sec- 
onds. Ask for Bul. 067. 

L224 *Sturtevant Mill Co. 


Desuperheater The SK Venturi 
type is designed to reduce the 
gg mig of super-heated steam 
to the lower temperatures for use 
in process operations. Bul. 6D. 

*Schutte & Koerting Co. 


Dryers, Gas Units dry to lower 
dewpoints to give your processes & 
instruments highest possible pro- 
tection. For detailed information 
on your dryer needs, Bul. D-100. 

85 *The C. M. Kemp Mfg. Co. 


Drying, Spray Herbicides, fung- 
icides and fine chemicals that are 
difficult to handle can be processed 
for maximum yield, product quality 
& economy. 


2 
*Nichols Engr. & Research Corp. 


Evaporators, Flash For helpful 
suggestions that will solve your 
fresh water problems, send for in- 
formation. A complete line of 
evaporators for your need. 

22 *Cleaver-Brooks Co. 























Feeders, Chemical Thirty-six page 
catalog of valuable information de- 
signed to help you select the correct 
proportioning pump. Gives detailed 
engineering data. 
2 *Manzel 


Filter Equipment Catalog 58 tells 

of manufacturer’s line of filter 

a nan ig sheets, pumps, 

ers, etc. Application charts and 
product specifications. 

233A Ertel Engineering Corp. 


Filter Media, Metal can withstand 
temperatures from 420° to 1200° F. 
& pressures from a nearly perfect 
vacuum to 6,000 psi. Brochures out- 
line what they can do. 
124 *Purolator Products, Inc. 


Filters, Metallic offer corrosion re- 
sistance for fuels & other com- 
—— such as hydrogen peroxide, 

ydrazine, ethylene oxide & liquid 
oxygen. 


““sU. S. Industrial Chemicals Co. 


Filter, Vacuum range of filter 
area available is from 30 to 560 sq. 
ft. It gets every possibie drop of 
the solubles out of the cake with 
minimum wash liquor. 

4 *Bird Machine Company 


Filters, Valveless are completely 
automatic. They use no expensive 
valves, flow controllers, pumps or 
hydraulic or pneumatic control sys- 
tems. Descriptive bulletin. 

52 *Permutit Co. 


Company’s filter 
presses are available in designs and 
capacities to handle any filterable 

ture and any filter material. 


Catalog. 
230 *D. R. Sperry & Co. 
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—precision machined 
Uniform wall thickness be 
—no weak spots —— pi 
Extra heavy reinforcing rim a 


larger diameter cam ears 
for longer service life 


Uniform heavy 
wall thickness 
—no weak spots A A 
Superior quality forged body f 
—precision machined 
—accurate tolerances 


Recess retains gasket 
in coupler and assures 
proper placement 


-the best quality 
quick couplings 


me 
ae 


im 7 Bronze 
2 Aluminum 
a Stainless 
‘ Carbon 
Malleable 
Hastelloy 


You save time and 
money when you use 
EVER-TITE 
COUPLINGS, because 
you get speedy 
deliveries—no leaks. 
The tightness is 
predetermined in 
manufacture so you 
EVER-TITE can be sure with 
Adapter ’ EVER-TITE. 
and ’ The EVER-TITE 
& ©636r' trademark is a 
hallmark of 
dependability. 
EVER-TITES do the 
best job in the trans- 
fer of every type of 
product through 
hose or pipe. 
Get EVER-TITE and 
get the best. Ask your 
EVER-TITE distributor now. 
Shank 
ins EVER-TITE COUPLING CO. INC. 
Catpline 254 West 54th Street 
New York 19, N. Y. 


EVER-TITE 
Standard 


Coupler 


Dust Plug 


EVER-TITE Dust Protectors 
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— Slee ms 


SMALL TUBE CLEANERS 


types to do all jobs 


quickly and effectively 


ELLIOTT 600 SERIES for small tubes—straight or curved 


These air- or steam-driven motors are excellent for routing 
light scale in tubes with inside diameters from 5%” to 134”. 
Various types of cutter heads and brushes are available for 
specific tube cleaning requirements 


ELLIOTT 5100 SERIES lightweight 
cleaner for removing medium scale 


Air-driven motor with trigger action for 
motor control, finger-action valve for 
water flow, built-in speed governor and 
oil reservoir. Two sizes. 


ELLIOTT SUSPENSION SERIES 
for heavily scaled straight tubes 


Air, steam, or electric motor drives 
shaft fitted with drill or brush head. 
Motor is suspended outside, shaft and 
head enter tube. 


ELLIOTT JIFFY GUN 

for extra-fast cleaning of light 
accumulations 

Simply insert nozzle into tube and push. 
Released air or water pressure shoots 
nylon brushes or rubber plugs through 
condenser or heat exchanger tubes. For 


is 5 0 - 4 tubes 14” to 1”. 


For details on Elliott tube cleaning and maintenance equip- 
ment, contact Elliott District Office or write Elliott Company, 
Lagonda Division, Springfield, Ohio. 


3 
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Ion Exchange for the purification 
of literally hundreds of chemical 
roducts. Details covering an aney- 

ical economics study are available. 

31 *Industrial Filter & Pump Mfg. 


ator The “Sterling Lixator” is 
a rock-salt dissolver. It automatic- 
ally controls salt feed, water feed & 
brine discharge. Other types of 
Lixators are available. 

24a *International Salt Co. 


, Compacting Precise control 
of icle size, — & solubility 
factors is assured with compacting 
process. Bulletin No. 07 6 gives 


complete story. 

137 *Allis-Chalmers 
Mills, Roller Designed for yn 

fine grinding . 400 








Mill 





. . 20 mesh 
mesh ... micron sizes on some 
materials. Exclusive gearless & spur 
gear drives. Facts in catalog. 
103 *Williams Patent Crusher 


Mill, Vertical This unit is designed 
for pulverizing to extreme fineness 
& uniformity. Automatic & dust 
free operation. Data on _ special 
applications is offered. 


*Combustion Engineering, Inc. 


Nauta Mixer gives mtle 
positive action for uniform d r- 
sion without dusting. Details in 
Cat. 372. Cat. 381 discusses Custo- 
mer Service Laboratory. 

124 *Blaw-Knox Co. 


Sixty-four pages of com- 
prehensive mechanical design & 
selection data enable you to make 
catalog selections of complete pad- 
dle or turbine Tne fluid mixers. 
30 *Philadelphia Gear Corp. 


The turbulizer, a new high 
speed mixer, produces a homogen- 
eous mix. It is self cleaning & may 
be furnished in carbon or stainless 
steel. Color bulletin offered. 
89a *The Strong Scott Mfg. Co. 


Mixer, Batch produces finished 
product in one operation. 
catalog describes the Tro 
angular mixers, colloid mills, roller 
mills & unit blenders. 
BL231 
*Troy Engine & Machine Co. 


Ovens, Laboratory & Drying 
type of drying oven ready-made or 
custom engineered to your exact 
specifications. Full information 


available. 
*Despatch Oven Co. 


Process Equipment Manufacturer’s 
line of classifiers, agitators, coolers, 
filters, dryers, feeders, grinders, 
— etc: discussed in Bulletin 
234A Hardinge Co., Inc. 


Processing Equipment Catalog No. 
258 for detailed information on 
custom fabrication & erection of 
processing vessels & equipment for 
industry. 

87 *Nooter Corp. 





























Vibrating Feeders Complete de- 
scriptions, data and specifications of 
complete line of electromagnetic 
vibratory feeders, and other feed- 
ers as well, discussed in catalog. 
234B Syntron Co. 


Water Conditioning The Demin- 
eralizer Handbook gives details on 
demineralization. Find out whether 
or not it is the answer to your 
feedwater treatment problem. 

73 *Cochrane Corp. 
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ECONOMICAL 
COOLING 
OF GASES AND 
COMPRESSED AIR 


Cooling gases or cooling and removing 

moisture from compressed air, the 

Niagara Aero After Cooler offers the 

most economical and trustworthy 

method, Cooling by evaporation in a ‘ “TWO aa STAG E” 


closed system, it brings the gas or com- 


pressed air to a point below the am- ~ | VACUUM PUMP 


bient temperature, effectively prevent- | equipment costs in less than two years. 


ing further condensation of moisture 
in the air lines. It is a self-contained cost, saves you much money in freight, sic oon 
installation labor and upkeep. Niagara Combinction 
Aero After Cooler systems have proven cei 
most successful in large plant power Pump 


and process installations and in air and 


New sectional design reduces the first 


system, independent of any large cool- 
ing water supply, solving the problems 
of water supply and disposal. 
Cooling-water savings and power- 
cost savings in operation return your _ gas liquefaction applications. 


Write for Descriptive Bulletin 130. 


NIAGARA BLOWER COMPANY 


Dept. CE-10, 405 Lexington Ave., New York 17, N.Y. 
Niagara District Engineers in Principal Cities of U.S. and Canada 





RIGID PLASTIC PIPE AND FITTINGS 


for dependable, low cost chemical handling and industrial piping The Beach-Russ Combination “Twa- 


“ . ° 
CORROSION RESISTANT PVC pipe and fittings are immune to the Stage” Vacuum Pump gives tops in 
corrosive action of most acids, alkalies, liquids and gases. The smooth service at the low micron range. 


interior walls minimize the build-up of deposits, assuring unrestricted flow, 





@ Faster Pump-Down 
DURABLE AND DIMENSIONALLY STABLE PVC has high tensile strength ° 
and the durability to withstand heavy shock loads, vibrations and | ®@ Faster Recovery 
rough handling. Dimensional stability is excellent under stress, impact 


and moderately high temperature. @ Lower Blank-Off Pressure 


ECONOMICAL MUELLER BRASS CO. PVC products @ Conditioned Oil Supply 


provide a low-cost solution to corrosion problems 
. «lightweight for fast, easy handling . . . rugged, long © For Dry or Wet Systems 
wearing, no need for frequent replacement . . . Either 
threaded or solvent cemented piping systems con 
be readily installed. 


Write today 
for your 


free samples 








: Write today for 
NORMAL IMPACT PVC — good impact siphath NEW “Two-Stage” 


. maximum chemical resistance. ® 


HIGH IMPACT PVC — maximum impact Atrength . 
« . . high chemical resistance. / Bulletin 95 


Pipe is fabricated in 20’ lengths; %” through A” sizes — 
1.P.S. schedules 40 and 80. Fittings are avaflable in ¥%” 
through 3” sizes; threaded and socket-type for schedule 


oe Se Sneed et BEACH-RUSS COMPANY. 
MUELLER BRASS CO. port nuron 51, micn. 420 Lexington Ave., New York 17, N. Y 


Polyethylene pipe and plastic fittings, copper tube, valves and fittings 


CueEemicaL ENncIngEriInc—October 20, 1958 





Calsilite 


FULL-RANGE 

INSULATION 
WITHSTANDS 
SOAKING HEAT 
UP TO 1250°F ! 











Ruberoid Calsilite is a molded 
calcium silicate insulation that 
absorbs moisture without dis- 
integration and dries out with- 
out loss ui efficiency. Available 
in various thicknesses of sec- 
tional pipe covering and flat 
blocks. Insoluble in water, 
normal acids and alkalis. 
Ideally suited for modern high 
pressure steam equipment in- 
stallations. 
. 
Complete insulation 
with only one layer 
* 


Compact, reduces 
stock inventory 


Light weight, easy 
to cut and install 
Constant co-efficient 
of conductivity 


For complete details, write: 


The RUBEROID c 


INDUSTRIAL PRODUCTS DIVISION 
500 Fifth Ave., N. Y. 36, N. Y. 


PIONEERS IN 
CALCIUM SILICATE INSULATION 
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Pumps, Blowers, Compressors 





Portable & easily adapt- 
able for special purposes. It keeps 
air fresh . . . exhauster fit all your 
requirements. Specific information 
available. 

131 *“Coppus Engineering Corp. 





Compressor Class FE for vacuum 
service or pressures to 15,000 p.s.- 
i.g. in sizes to 5,000 H. P. Built for 
direct motor mounting, flexible 
— or gear drive. 


*Chicago Pneumatic Tool Co. 


Compressors All the wearing parts 
such as cylinder liners, cross head 
guides, valves, etc. are replaceable 
at your plant. Bulletin 243-11 gives 


details 
7 *Joy Mfg. Co. 


Fans......Types “BL” & “BLH” fea- 
ture minimum maintenance. The 
heavy guage sides & scroll are of 
all-welded construction. Complete 
details in Bulletins F-102 & F-200. 
90 *Buffalo Forge Co. 


Blowers & exhausters for 
diversified industrial applications. 
Standard models promptly avail- 
able for all your air handling 


problems. 
195 *Clarage Fan Co. 


Full particulars of Type SZ 
are available. The complete drive 
unit, including the impeller, is 
removable as a unit for replacement 
or maintenance. 

128 *The LaBour Company, Inc. 


Pump, Acid New all-polyethylene 
acid pump now on the market at- 
taches to any 5-pint reagent bottle. 
Claimed to deliver 1,000 milliliters 
per minute. 


*U. S. Industrial Chemicals Co. 




















ps Newly designed models are 
available to handle a wide variety 
of tough, corrosive & viscous ma- 
terials. Information on controlled 
capacity pumps is available. 

60 *American Meter Co. 


Pumps available with heads to 
345’ and capacities from % to 
3000 gpm in fourteen standard 
corrosion resistant alloys. They 
handle corrosive chemicals. 

*The Duriron Co. 


ideally suited for hand- 
ling all corrosive materials. Bul- 
letin 725.2 gives complete details 
on a new centrifugal pump & ma- 
terials it handles. 
191 *Goulds Pumps, Inc. 











ps to handle liquid oxygen & 
other liquefied gases, which can be 
liquified only at very low tempera- 
tures. Special features are out- 
lined in Bul. 203-7. 

203 *Lawrence Pumps Inc. 


for capacities to 3000 
Available with pumping 
parts of the machinable alloys as 
well as plastic for all uirements. 
Complete information offered. 

115 *A. R. Wilfley & Sons, Inc 


Pumps, Horizontal Triplex 
poy in — from 50 to 
6500 GP . pressures from 500 
to 12000 Pst horsepower to 150. 

Details in Bui. P-55. 

110 *Manton Gaulin Mfg. Co. 





ro Acid 
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How to ELIMINATE 
PIPE COILS 


Issue after issue, yeor after year, in 
CHEMICAL ENGINEERING, we have been 
telling you how to save money by eliminat- 
ing old-fashioned pipe coils. Simply install the 


UWERIMO-AINalL 
COL 


Consider REACTORS as a typical example. 
The above photo shows how the Dean Thermo- 
Panel Coil was curved and formed to fit a reactor. 
More economical, by far, than is possible with old- 
style pipe coils. ‘The first cost is usually much less. 
Weighs less. Ocoupies less space. Quicker in 
operation. Reduces down time. More efficient and 
economical in either COOLING or HEATING. 


See, also our Re- 
actor ad in the July 
14th 1958 issue of 
this journal, page 
205. 


Ask for complete 
engineering data and 
ae on this mod- 

device which 
os CE 


of pipe coils. 
have a heat transfer 


A Typical Flat Panel. eeem of this type, 
Type AP. ell us about 











Backed by 20 Years of Panel Coil ES 

DEAN THERMO-PANEL COIL DIV 
DEAN PRODUCTS, INC 12 
BROOKLYN - 38 


LEGAL NOTICE 
STATEME NT REQUIRED BY THE ACT OF AUGUST 
1912, AS AMENDED BY THE ACTS OF 
“SEARCH 3, 1083, AND JULY. 2, 1946 (Title 
Section 233) 


39, United States Code, 
SHOWING THE OWNERSHIP, 








Of Chemical Engineering published biweekly at 
Anew. New York for October 1, 1958, 

The names and addresses of pe publisher, editor, 
ond business manager are: Published by McGraw-Hill 
Publishing Company, Inc., 330 West 42nd a New 

36, N. Y.; Editor, John x. Se oe 0 West 

, New York 36, N. manager, 
ses J. Mangold, 330 West saad Street, New York 


2. The owner is McGraw-Hill Publishing Company, 
Inc., 330 West 42nd St., New York 36, R. Y. Stock- 
holders holding 1% or more of stock . = 
McGraw & Willard T. Chevalier, Trestess 
denture of Trust m/b James H. McGraw, dated aya 
as modified; Donald C. McGraw & Harold W. McGraw, 
Trustees under an indenture of Trust m/b James H. 
McGraw, dated 7/1/37 as Res Bonald C. McGraw, 

individually; Eliza- 


., c/o Wellington und Inc. 
3. The known bondholders 
security holders owning or holding 1 percent or more of 
satel Sent of bonds, mortgages, or other securities 
are: None 
Paragraphs 2 and 3 include, im cases where the 
stockholder or security holder appears upon the books of 
the company as trustee or in any other ny ee! relation, 
the name of the person or corporation for whom such 
trustee is acting; also the statements in the two ypara- 
graphs show the affiant’s full knowledge and belief as to 
the circumstances and conditions under which stock- 
holders and security holders who do not appear upon the 
books of the company as ag — stock and securi- 
ties in a capacity other than t a@ bona fide owner. 
McGRAW-HILL PUBLI SHING COMPANY, — 
By JOHN J. COOKE, 
Sworn to and subscribed before me this 8th ae “of 
September, 1958. 
[s EAL] JANET A. HARTWICK. 
(My Commission expires March 30, 1959) 
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BE SURE OF A 
PERFECT CONICAL 
SHAPE SPRAY 
ALL THE TIME 
WITH Monarch 


For a perfect spray, many plants 
prefer Monarch nozzles. 


These advance design nozzles re- 
duce clogging and guarantee de- 
pendable applications to . . 


¢ ACID CHAMBERS 
* AIR WASHING 

© CHEMICAL 
PROCESSING 
COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
SPRAY DRYING 


Send for catalog 1 


MFG. WORKS, INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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Pumps, Motor...... are available in a 
wide range of sizes & types. Ca- 
pacities go from 5 to 2800 gal. per 
minute; heads to 650 ft. A new 


bulletin is offered. 
216 *Ingersoll-Rand 


Pumps, Vacuum....Combination “Two- 
tage” pump ‘gives service at low 
micron range. Offers lower blank- 
off pressure for both dry or wet 
systems. Details in Bul. 95. 
R235 *Beach-Russ Co. 








Services, Processes, Misc. 





Construction Service...... Full details 
of complete engineering and con- 
struction services for the chemical 
industry are available on request. 

*J. F. Pritchard & Co 


Cyanidation...... 54 p. “Chemistry of 
Cyanidation” deals with the chem- 
istry of complex gold and precious 
metal ores. Analyses reagents for 
flotation. 
237A Americal Cyanamid Co. 














Equipment...... Comprehensive booklet 
is your guide to the use of special- 
ized equipment such as_ blinds, 
spacer rings, temporar strainers, 
line strainers & pivot flanges. 

232 ##*The Mack Iron Works Co. 


Equipment, Safety...... A manual of 
laboratory safety equipment is 
available. It contains data for the 
chemical process industries. 
177d *The Protectoseal Company 


Exhibition. ...“Atoms-for-Peace” show 
featured a display to zirconium for 
structural & cladding purposes in 
thermal reactors & to hafnium for 
control rods. 


53-54e 
*U. S. Industrial Chemicals Co. 


Extinguisher, Fire...... The pressur- 
ized 200-lb. extinguisher offers a 
low, balanced center of tay 
wider handle, compact design 
lubricated wheels. Complete details 
200 *Walter Kidde & Co. 


Fabrication, Plastics...... 12 p. booklet 
describes company’s facilities to 
fabricate laminated plastics and 
vulcanized fiber Late 
237B aylor Fibre Co. 


Microradiography....... 16 p. bulletin 
gives cal facts on — 
e icroradiography for research 
biological, pa on eo textile, pe leg 
ical, f fields 
237C .. .-Philips Electronics, Inc. 


Safety Bung...... Designed to protect 
against the explosion of volatile 
liquids in drums and_ storage. 
Bulletin includes specifications and 
ss ons. 

Jordan Industrial Sales 


Spectroscopy...... 6 p. data sheet IR- 
88-MI is entitled “Microsam va gy eng 
Techniques Make Infrared 
oeaye A Versatile Analytical 

‘00 es 


237E Beckman 


Ultracentrifuge....... 12 p. __ bulletin 
SBL-2 covers the Spinco —— L 
preparative ultracentrifuge. oe- 
plications, field services available, 
= 
234F 


























Beckman 





* From advertisement, this issue 

















CASTINGS of 
Meehanite 
Nihard 
Herculite 


































For corrosion-, and abrasion- or 
shock-resistant castings of high 
strength, consult the Foundry 
Division of KENNEDY VAN 
Saun. All services are pro- 
vided for castings up to 
55,000 pounds—design, pat- 
tern-making, casting, heat 
treating, machining and full 
laboratory control. 




























See your Chemical Engineer- 
ing Catalog for a full listing 
of KENNEDY products for the 
Chemical & Process Industries. 


& 


Foundry Division 
KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
DANVILLE, PA. 
















































Consult these specialists and let them save you time 
and money through their specialized skills, wide experience, 
and detached engineering and economic advice. 








E. J. CORELL KNOWLES ASSOCIATES 
ENGINEER Chemical—Metallurgical—Mechani 


' 5 Chlorine—Soda Ash—Perchlorethylene tation: 
ee - IN d ry - Pigments and Related Prod Complete et 
Deslen—tupatie-parstion” Heavy Chemical—Ore Dressing 


rofUrsmmeaelatige)| : 413 Rose Blvd. Tels: Akron, 0. TE 64271 19 Rector Street ‘ow York 6, New York 
~ Akron, Ohio Bowling queat Fe! 3456 














MERRILL W. MacAFEE THE KULJIAN CORPORATION 
Consulting Engineer Consultants @ Engineers @ Constructors 


Chemical-Metallurgical-Mining Chemical @ Industrial @ Process 


LUdlow 3-1778 7668 Santa Fe Ave. 1200 N. Broad St. Phila, 21, Pa. 
FRontier 5-6145 Huntington Park, Calif. Offices Throughout the World 








The C. W. NOFSINGER COMPANY FOSTER D. SNELL, INC. 


“In Engineering Chemical & Engineering Consultants 


> 
HIGH EFFICIENCY It’s the PEOPLE that Count’ t 
Engineers and Contractors for the Petroleum Packaging Materi : 
DUCLON ES’ and Chemical Industries dling es. ‘Trouble Shooting. 
307 East 63rd Street @ Kansas City 13, Missouri . 15th St. WA 4-8800 New York 11, N. Y. 


assure maximum recovery 7 
at lowest cost CLASSIFIED... 


DUCLONES—Ducon high efficiency cy- EQUIPMENT SEARCHLIGHT | 


clones—are designed and constructed for 
high recovery efficiency and low gas resist- 
ance. Their sturdy construction assures : : : 
long, continuous 1 BO with a minimum | PCoverage — National Equip- ads except on a contract basis; 
of maintenance. ment and facilities—used, resale contract rates on request. An ad- 

‘ and rental—for the process in- vertising inch is measured j in. 


The exceptional performance of Duclone | 

collectors is the result of these 6 unique | dustries. For sale, wanted, for vertically on a column; 3 vol- 

features: rent. umns, 30 in. per page. Ads ac- 
»Rates—$21.75 per inch for all ceptable only in display style. 
































. Small Diameter produces high efficiency | 

. Helical Roof provides a turbulence-free 
path for the entering gas stream 

. Steep Cone improves dust separation 


. pe Leena efficient dust removal BUY re) N T 1} R M oo, f 


. Vortex Shield prevents re-entrainment 
of dust in upward gas vortex 


aa SPECIALS FROM OUR STOCK OF OVER 10,000 


clean gas outlet 
: 1—Heat Exchanger, S.S. 144 sq ft 1—Dryer, Louisville 41” x 15’ S.S. 
d for Bulletin C-958. A p 
sepa 1—Mill, Sturtevant Mod 112 Ring Roll §1—Mixer, J.H. Day 20 gal dbl sig arm 


1—Dryer, 8’ x 50’ Rotary, 2 Shell 1—Filter, Mod 510-28 21 S.S. Ivs 

ay . 1—Reactor, Braun 850 gal nick. lined 
3—D , Rietz RDH-18, S.S. ‘ 

ee a ’ 1—Reactor, 500 Gal gl lined Pfaudler 
1—Filter, 8 x 10 Oliver rot. Precoat 1 er, Pre-Schwartz Cab. type 780 
re 1—Raymond 5 Roll Mill, cyclones etc. cu 
SINLA CONtrol For any item you need, wire or phone collect GA 1-1380 


Ducon COMPANY inc. 
| 


147 EAST SECOND STREET - MINEOLA, L.I., NEW YORK 


ECD nada I I 
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OPPORTUNITIES 


AT 


Systems Engineers 


E.E., M.E., or ChE. (B.S.,M.S., PhD.) Openings in 
central engineering group reviewing designs and 
operations to define areas with commercial incen- 
tive for quantitative process control. Simulation 
and computer tools available. Experience in 
systems work required. 


Instrument Engineers 


E. E., M. E., or ChE. (B. S., M.S., PhD.) Applica- 
tion of instrumentation and automation techniques 
to all phases of petroleum industry operations. 
Opportunity for travel as consultants on new tech- 
niques and equipment applications. Experience 
in instrumentation field required. 


Process Engineers 


ChE. (B.S., M.S., PhD.) Openings in groups con- 
cerned with application of chemical engineering 
fundamentals to process development, process 
engineering, and design problems in the petroleum 
refining field. Experience required. 


Electronics Engineers 


E.E. or Physics (B.S., M.S., PhD.) Opportunity to 
create new instrumentation for basic and applied 
research on fuels and lubricants and their engine 
performance characteristics. Electronics experi- 
ence required. 





ESSO RESEARCH AND ENGINEERING COMPANY 





Chemists or Chemical Engineers 
(B.S., M.S., PhD.) 


Openings in the following areas: 


Development of new uses for existing polymers 
and applying new polymers to existing products. 
Experience in rubber or plastics industry required. 


Application research of additives used in heat- 
ing oils, jet fuels, crankcase, industrial and gear 
lubricants. Experience in fuel and oil additives 
industry required. 


Research and development work directed toward 
establishing commercial outlets for new plastics 
and elastomers. Experience in polymer applica- 
tion fields required. 


Opening for information analyst to identify and 
digest pertinent literature and patents on petro- 
leum refining and petrochemicals. Interest in 
the precise writing for abstracting, some industrial 
experience and ability to read one or more foreign 
languages required. 


Give full details of education, experience, desired 
salary and references. All inquiries will be con- 
sidered promptly and held confidential Address 
replies to: 


ESSO RESEARCH AND ENGINEERING COMPANY 


(Chief Technical Affiliate-Standard Oil Company (New Jersey) ) 


Esso Research Center 
Employee Relations—E 
P. O. Box 175 


Linden, New Jersey 
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BARGAIN BUYS 


CURRENT FMC LIQUIDATIONS 


Choice equipment offered as complete 

plant or as individual units. Send for 

detailed descriptive lists. 

*“Heavy Chemical Plant in Middle At- 
lantic State 

*Pectirate Plant operated in the South 
West 

*Pilot Chemical Plant on the West Coast 

“Battery of NEW late type Farrel- 
Birmingham Rubber and Plastic 
Mills; modern top cap construction; 
Middle South 

“Synthetic Fibre Plant in Virginia 

*Plastic Plant; New Jersey 

“Distillation — Evaporation — Equip- 
ment — Alabama 


“Paint and Enamelling with Line 
Pebble Mills—Ohio 





RECENT ADDITIONS TO 
FMC’s FINE STOCK! 


SPARKLER Stainless Steel Filter Model 
14-2-4 complete. 

PITTSBURGH Lectrodryer Model BWC/500. 

Foster Wheeler Continuous Deodorizer. 

National Erie Jacketed Extruder; 6” x 66”; 
dktd; Strainer Head; Chrome Screw. 

Louisville Stainless Rotary Dryer indirect 
fired; 30” x 28’ complete. 

3 Sturtevant Rotary Blenders 7’ x 40’ 125 
cu. ft. holding 75 cu. ft. working. 

Colton No. 512 Single Punch Tablet Press. 














Louisville Rotary Kiln 41” x 15’; brick lined. 


Stainless Lined Rotary Dryer, 50” x 20’ with Oi 
Burner, Combustion Chamber, etc. 


Struthers Wells Stainless Drum Dryer, 4’ x 5’. 
Bagley & Sewell Double Drum Dryer, 28” x 60”. 
Buflovak Dbi. Drum Dryer, 40” x 120” complete. 


Hersey Rotary Gas Fired Counter Current Dryer; 
5’ x 26’ complete accessories. 


Stokes Rotary Jacketed Dryer, 18” x 8’. 


Stokes Impregnator Model 58-24 complete with 
Condenser, Receiver, and Microvac Pump. 


American Dbi. Door Sterilizer; 30” x 48” x 84”, 
Fort Wayne Sterilizer No. 24A, 5’ x 10'4”. 


Filter Presses in Stainless, Aluminum, Cast Iron 
and Wood from 7” te 42” complete. 

Rotary Cutters by Abbe, Ball & Jewell, Whitin, 
Leominster, Sprout Waldron, all sizes. 

4 Stainless Mikro Pulverizers Model No. 2; other 
Mikros from Bantam size up to No. 4. 

Fitzpatrick Stainiess Comminutators; Models D 
and H.P, 

Tumbling Batch Mixers; 17 cu. ft., 75, 160 and 
300 cu. ft 

Day Hi Speed 3 Roll Mill; 14” x 30” water 
cooled with 25 HP motor; late model. 

3 A. ©. Smith Stainiess Lined Pressure Tanks; 
10’ x 18 7”; 11,000 gal. like new condition. 


Biaw Knox Stainless Reactor or Resin Kettle, 
7'6" x 7'6"; welded; jacketed; agitated. 


Phone: Sterling 8-4672 





REBUILT 
EQUIPMENT 


NOW IN FMC STOCK 


The BIGGEST Selection of 
Baker-Perkins—Heavy Duty 
Double Arm - Jacketed Mixers 


*300 Gal. Working Capacity 
* 200 Gal. Working Capacity 


* 100 Gal. Working Capacity 
and other sizes down to Lab. 


in good 


For Complete Information and 
quotations...PHONE COLLECT 


STerling 8-4672 


Steel Reaction Kettie; 1500 gal.; ASME; 72” x 


62”; jacketed; a““*~** motorized. 

NEW Falcon Sta. ctor; 125 gal. 30” x 
30”; jacketed; agitz~ otorized, 

A. T. & M. Stainless 60” Centrifugal Extractors; 
link suspended; center slung; vapor-tite. 

Tothurst 40° center slung, rubber covered Basket 
& Curb; Monel Plow; 2 speed motor. 

Sharples Stainiess Super-D-Canter; 10 HP. 

Sharples H2 Nozzlejector; 1000 GPH; XPL motor. 

Dorrco Rotary Vacuum Filter 6’ x 3’; nickel con~- 
tacts. 

Feinc S.8. Rotary Vacuum Filter; 5’ x 6 complete. 

Oliver $.S. Filter No. 50; 8 S.S. Leaves; 60 sq. ft. 

Cherry Burreli S.S. Homogenizer or Viscolizer, 
1500 gal. 25 HP Motor. 


Vv. D. Anderson “RB” Expeller with Tempering 
device. 

Colton No. 5! Tablet Press Kux Model 60A Tab- 
let Press Stokes T; Colton 41 others. 

Largest Stock of Baker Perkins Heavy Duty 
Double Arm Mixers from Lab. size to 300 gal. 


a © Cincinnattus Stainless ged = gal, Jack- 
ed Double Arm Mixer; XPL 


Lancaster Mix Muller Mixer Pg EAG; Bowl 
size 455%"; capacity 5‘ cu. ft. 

Simpson Mix Muller No. 2: 6’ Pan; 25 HP Motor. 

ae Intensive Mixer Model O Style M; 36” 
an. 


Porcelain and Buhrstone Lined Pebble Mills; 
30” x 42”; 37” x 48”; & x 6; 8 x 8. 
ot Jacketed Ball Mills; 54” x 42” Model 


Sifters and Screens by Day RoBall; Orville Simp- 
son Rotex, Gyro Whip; Patterson, Robinson. 





BRAND NEW 
FALCON MIXERS 


In Stock for Immediate Shipment 
Stainless or Mild Steel 
Approved Sanitary; Smooth Interiors 
Double Ribbon Mechanism Quickly 
Removable for Cleaning 
Mixes Heavier Load with Less Power 


State Your Size — WE HAVE IT 











FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 


Cable: EFFEMCY 











Additional Searchlight Advertising on pages 238, 241-245 





FOR SALE 


DRYER, Blaw-Knox Series 500, Size 32” 
dia, x 100” long, double drum dryer, 
gas fired. 

VACUUM FILTER—3' dia. x 6’ face 
Oliver continuous, 54 sq. ft. stainless 
steel drum, fabric liners. 

VACUUM FILTER—i' dia. x 4’ face 
Oliver continuous, 86 sq. ft. stainless 
steel drum, fabric liners. 

ACID EVAPORATOR—90 sq. ft. 
effect, #304 Stainless. 

MILLS—42” x 6’ Abbe Pebble Mill, Buhr- 
stone lining. 3’ x 6’ Kennedy Van Saun 
air swept Ball Mill. 3’ x 6’ Marcy Rod 
Mill, overflow type. 

ROLL CRUSHERS—30” x 16” Traylor 
type “A”. 36” x 16” Superiors, w/spare 
rolls. 

AIR COMPRESSOR—35 PSI, I. R. duplex 
compressor type XRE-2 1545 CFM. Has 
175 HP Synch motor. 


single 


for further information Write or phone 


L. J. LAND, Inc. 
P. O. Box 756 Reading, Pa. Franklin-44953 
or in Weehawken, N. J. Union 4-1010 








COMPRESSORS 


World’s Best Rebuilts 
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EMPLOYMENT 
OPPORTUNITIES 


t opportunity ad on page 239 


AAA: 




















ENGINEER Ch. E. or M. E. 


New Jersey manufacturer of custom built 
equipment for the chemical process industries 
requires young man to train as sales engineer. 
Familiarity with solids-liquids - separation 
er ae preferred. 

P-9017, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 














ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
font to office nearest you, 
BW YORK 86: P. 0. BOX 1 
NIHTOAGO 11: 520 N, M Michigan Ave. 
SAN FRANCISOO 4: 68 Post 8t. 





SELLING OPPORTUNITIES OFFERED 


Manufacturer of Heat Exchangers and Pres- 
sure Vessels, located in New Jersey, wants 
sales representatives in various parts of coun- 
try. Representatives should have contacts in 
oil refineries, power plants, chemical plants 
or marine. RW-8806, Chemical Engineering. 


Manufacturer representatives desired for New 
Homogenizer and disperser. Several territories 
including New York City open. Should have 
experience in mixing or allied fields. RW- 
9037, Chemical | Engineering. 














~ POSITION WANT ED 


industrial E ngi with ful record 
IE application in process industries, wants 
challenging opportunity. 20 years IE back- 
ground includes 12 in process fields on or- 
ganization, planning, methods & standards 
for production & maintenance. Can organize 
& direct. Resume on request. PW-9000, 
nee P. O. Box 12, N. Y¥. 
36 
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For 
Immediate 
Delivery Established 1012 


MOST MODERN PACKAGING 
AND PROCESSING MACHINERY 
AT TREMENDOUS SAVINGS 


3—Lancaster Model EMG-4 Counter Current 
“Close Tolerance’ Rapid Batch Mixers. 

Hayssen Model F Compak and Package Ma- 
chinery Model C Transwraps with Net 
Weight Scales, bulk ond dribble feeds, 
Electric Eyes. 

8—Scandia Model SFS6F high speed avto- 
matic Wrappers with Electric Eyes. 

Ceco Model 40—91/2-TT and A3901 Automatic 
Adjustable Cartoning Units. 

Package Machinery and Hayssen Wrappers, 
all models. 

1—Pneumatic Scale Automatic Carton Feeder, 
Bottom Sealer, Top Sealer, interconnect- 
ing conveyors. 

Standard Knapp and Ferguson Carton Sealers. 

Fitzpatrick Stainless Steel Comminuvters. 

Mikro Pulverizers, 1SH, 2TH, 3TH and 4TH. 

Baker Perkins 50-gal. and 100-gal. Vacuum 
Stainless Steel Double Arm Mixers. 

Day 4,000 Ib. Jumbo Stainless Steel Dry 
Powder Mixer. 

Baker Perkins, Day, W & P Heavy Duty 
Mixers, 12 to 150 gal. caps. 

Resina S and LC Auto. Cappers. 

Stokes & Smith Model Gl, G2, G4, HG84, 
HG87, and HG88 Auger Powder Fillers. 


Complete Details and Quotations 
Available on Request. 


WRITE, WIRE, PHONE COLLEC™ 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street, New York 12, N. Y. 
Phone: CAnal 6-5334 








PLANT LIQUIDATION 
Items Still Installed 


Raymond 2 Stage Flash Drying System 

consisting of:— 

1—Raymond #40 Imp Mill—30 H.P. & 
Drive. 


1—First Stage Cyclone w/Aux. Duct Work. 
1,000,000 B T U flash hour gas fired fur- 
nace with accessories. 


3—Second Stage prane series 84, Type E 
Heaters. 


1—Dracco Type S, 3 Compartment Dust 
Collector. 
Bristol Recording thermometers & con- 
trollers, e 
also 


1—Rotex Screen 40” x 84’°—112 H.P. motor. 
1—Rotoclone Dust Collector. 


3—Tolhurst 40” Sus. Style Centrifugale 
10/5 H.P. 1200/600 rpm. 


1—Tolhurst $2” Sus. Style Cent. Brze Perf. 
Basket—712/3 H.P. 1200/600 rpm. 


2—6” Screw feeder conveyors w/motors. 


a 1 Super Master Pulv. 24” 
w/15 otor, Blower, and Cyclone. 


faethe Laboratory Pulverizer. 
Misc. Pumps, Tanks, Filters, etc. 


Write or telephone either: 


The ey & Equipment Corp. 
Newark 12, N. TAlbot 4-2050 


Aaron A Tae Company 
Chicago 8, Hl. CHesapeake 3-5300 











Dryers, Kilns, Centrifugals, Filters, Kettles, 
Tanks, Grinders, Crushers, Mixers, Screens, 
Tablet Machines, etc. Hydraulic, Plastic 
and Rubber Machinery. Send for bulletins. 


STEIN EQUIPMENT CO. 


107—8th STREET BROOKLYN !5, N. Y. 
Sterling 8-1944 
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4,000,000 LIQUIDATION 


TITANIUM DIOXIDE PLANT 


Broening Highway — Baltimore, Md. 


CENTRIFUGES: 1—Bird 32”x50” solid bowl continuous, 316 S.S.; 4— 
Sharples C20 Super-D-Hydrators, 316 8.S.; 2—Sharples PN14 Super-D- 
Canters, 316 S.S.; 1—AT&M 26” suspended perforated basket, 316 S.S. 


FILTERS: 1—Eimco 10’x12’ rubber covered Rotary Vacuum; 2—Oliver 
8’x8’ Precoat rubber covered Rotary Vacuum; 1—Oliver 3’x4’ lead 
Rotary Vacuum; 4—Sperry 36” rubber covered Plate & Frame, 30 
chambers; 4—Sperry 36” PVC sprayed, 30 chambers; 4—Sperry 42” 
aluminum, 36 chambers. 


EVAPORATORS AND CRYSTALLIZERS: 2—Swenson 300 sq. ft. lead 
Evaporators, Everdur tubes; 5—Struthers-Wells 8’6” dia. x 24’ high 
rubber lined Vacuum Crystallizers. 


PULVERIZERS and MILLS: 4—Raymond 5 roll high side Mills #5057, 
Double Whizzer Separator; 1—Williams 4 roll high side “Standard” 
Mill, Whizzer Separator; 5—Mikro Pulverizers, 4TH, 3TH, 2TH, motor 
driven; 2—Abbe 5’x16’ brick lined Mills; 1—Complete Micronizing 
installation including Pulverizers, Hoppers, Conveyors, ete. 


ROTARY KILNS: 1—Traylor 11’x155’; 1—Vulean 8’x125’; 2—Vulean 
8’x50’; 2—Vulcan 6’x60’. 


ROTARY DRYERS: 1—Traylor 5’x50’; 1—5’x24’; 1—4’x30’; 1—4’x25’; 
aa aa’ 1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, 
5. belt. 


RUBBER LINED TANKS: 1—14’x30’ Scrubber Tank; 4—12’x10’ agi- 
tated; 4—10’x10’ agitated; 1—10’x8’ agitated; 1—10’x18’; 2—9’x9’; 1— 
8’6"x24’; 1—6’x7’; 1—9’x10’ agitated; 1—8’x35’ Scrubber Tank; 1— 
8’x24’ Scrubber Tank; 6—8’x8’ agitated; 1—6’x8’ agitated; 2—5’x6’ 
agitated; 1—4’x6’ agitated. 


LEAD LINED TANKS: 2—12’x114’ agitated; 2—10’x8’; 1—8’x12’; 1— 
8’x10’ agitated; 2—8’x7’ agitated; 1—6’x8’; 1—6’x7i'; 1—5’x4’ agitated; 
1—4’x4’, 

STEEL TANKS: 1—24’x15’; 3—20’x20’; 1—13’x12’; 1—1i’x20’; 1— 
10’x10’; 1—10’x9’ agitated; 4—8’x30’ pressure; 2—8’x12’; 1—8’x8’ 
agitated; 1—8’x8’; 1—8’x6’. 

COMPRESSORS: 1—Worthington 1000 cfm, 30 psi; 1—Sullivan 1000 


cfm, 30 psi; 1—Ingersoll Rand 500 cfm, 30 psi; 1—Ingersoll Rand 300 
cfm, 180 psi. 


VACUUM PUMPS: 3—Ingersoll Rand 500 cfm; 2—Worthington 500 
cfm; 1—Joy 500 cfm; 1—Sullivan 500 cfm; 1—Ingersoll Rand 300 cfm. 


MISCELLANEOUS: Steel Buildings; 2—Shepard Niles 20 ton Over- 
head Cranes; 4—Cottrell lead lined Precipitators; 2—Permutit Water 
Softeners; 5—Dorr Thickeners 70’, 50’, 40’, 16’ and 14’ dia.; 2—Sweco 
4’ dia. Stainless Separators; 1—Bemis 50# Bag Packer with sewing 
machine conveyor and flattener; 3—16” Belt Conveyors; 3—Bucket 
Elevators 65 to 125 ft. high; Redler Conveyors 5” and 10”; Screw 
Conveyors 6” and 9”; 150—LaBour, Durco, Worthite, Duriron and Stain- 
less Steel Centrifugal Pumps, 2” to 6”, with motors. 


Partial List of Values Circular Being Prepared 


Representative On Premises For Inspection 
Baltimore Telephone: Medford 3-2911 


L EQUIPMENT COMPANY 


2401 THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 
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NOW LIQUIDATING 


Sinclair Oil Refinery 
Wellsville, New York 


15,000 BBL. PER DAY PLANT 


May be Purchased— 
1. Complete Refinery 
2. Individual Units or Components 
3. Individual Pieces 


HIGHLIGHTS OF UNITS AND EQUIPMENT FOR SALE 
Complete Light Oil Processing Plant 


1,000,000 Bblis. Storage Tanks— 
from 500 to 37,500 Bbls. 


MODERN 


Propane Deresining Unit 
MEK Wax and De-Waxing Plant 
Barreling and Canning Facilities 


Including 


Stills 

Structural Steel 

Structural Steel Buildings 
Towers 

Turbines 

Valves 

1000's of additional items 


Loading Racks 

New Warehouse Supplies 
Pressure Vessels 

Propane Tanks 

Pumps 

Scales 

Spheroid Storage Tanks 


Engines 

Fittings 
Generators 

Heat Exchangers 
Heaters 
Instruments 

Line Pipe 


Columns 
Compressors 
Condensers 
Coolers 

Cooling Towers 
Electric Motors 
Electric Equipment 


FIELD OFFICE 
South Brooklyn Ave. 
P. O. Box 453, Wellsville, New York 
Phone: 2445 


Catalog Available Upon Request 
WIRE @ WRITE © PHONE 


NEW YORK REFINERY PROJECT 


TULSA OFFICE 
First National Building 
P. O. Box 2305, Tulsa, Oklahoma 
Phones: Gibson 7-1541 — LUther 5-5335 








4—Ruggles-Coles Class #XA-18 dou- 
ble shell indirect-direct heat rotary 
dryers, 104" x 70° x %” welded 
steel outer shell. 

4—Komarek-Greaves briquetting 
presses, 75 HP, 25 tons per hour. 

4—Komarek-Greaves vertical Fluxers 
(paddle mixers), triple shaft, 150 

4—K-G Horiz. Fluxers 41” dia., 50 HP. 

4—K-G Pug Mills, 30” dia. x 14'4” 
long. 

8—Tyler Screens, 4° x 8’, 4° x 6’. 

2—42” wide travelling. ling 
conveyors, total of 950’. 

2—8’6" dia. x 70’ long rotary hot air 





LIQUIDATION 


Two complete briquetting plants 
St. Nicholas, Pa., and Locust Summit, Pa. 


4—36" x 24”, 24" x 18” Jeffery ham- 
mermills, 50 HP, 25 HP. 
6—Robinson Size #13 Sawtooth 
Crushers. 
2—Pa. Crusher #C-3-30 hammermills, 
60 HP. 
20—Welded Steel bins, cone bottom, 
from 15,000 gallon to 90,000 gallon 
sizes. 
4—Keeler Boilers 200 HP. 160 PSI. 
8—16", 18” & 24” trough-belt convey- 
ors, 100’, 250’, 500° long. 
6—36’ & 48” apron feeders, 8 long. 
8—Bucket elevators, 62’ and 90° c-c. 


6—500 KVA Transformers. 





AARON offerings 


Areco Stainless Steel Ribbon Mixers—200 Ibs. t 


a a, 
bbi., S/S clngie arm Mixer. 4 
Mixer, double sigma, jacketed, GBE. hand tilt. i 
Type 316, S/S Tank, 25 = internal Pressure. 550 
1 internal (25° = Ss 


S/S Tank, 25 PS re. 
Tank, 25 PSI Internal Pressu 








SPECIAL OFFER @ @ @ 
Brand New 40 & 100 Gallon 
ang Clad Kettles, % Jack- 
eted for 40 P.S.1. 
100 gal. $325.00 ea. 
40 gal. $175.00 ea. 


Complete with petond cover, 
Safety & Draw Valves 





Send for our complete listings. 
AARON EQUIPMENT C0. reco, “inc. 
1849 S. Blue Island Ave., Chicago 8, Ill. 





dryers. 300—Motors and controls, 1 to 150 HP. 


ALSO—Chain hoists, steel pipe, valves, hoppers, blowers, misc, equipment, etc. 

BUILDINGS—{2) All steel] Buildings 50° wide x 198’ long, 60° high under roof 
trusses, clear span. 

REAL ESTATE—7.8 Acres at Locust Summit, Pa. 6.0 Acres at St. Nicholas, Pa. 


Served by Reading RR—With Private Tracks 
Send for Detailed Circular 


PERRY EQUIPMENT Corp. | HEAT & POWER CO, Inc. 





FOR YOUR IDLE MACHINERY ! 


For top prices, quick action, contact us. 
Liquidations; appraisals our specialty. 





1413-21 N, SIXTH STREET 
PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 


60 E. 42nd STREET 
NEW YORK 17, N. Y. 
Phone: MUrray Hill 7-5280 











| Wire us your list today, or phone GA 1-1380 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12”, 17”, 20° and 26”. 
Clarifiers: De Laval and Sharples, st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop, 
Sparkler, Industrial, Sweetland. 
Kettles: St. steel, with and without ag. 
Dopp 150 gal. dbl. act. agitator. 
Labelers: World Bee-Line automatic. 
Mills: Mikro Bantam, 2TH and 24”. 
Fitz Comminuting model D, st. st. 
Day 12 x 32” 2-speed high speed. 
Colloid: 3, 5, 20, 25 hp. 
Mixers: Dbl. and Sgl. arm sigma blade. 
Dry Powder, various sizes. 
Hockmeyer 60 gal. change 
Mix-Muller Simpson Lab., Porto, +00. 
Percolator: Piaudler 54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Pumps: LaBour st. st. 21" 15 hp. TE. 
Tanks: 800 gal. st. st. side agitated. 
Vacuum Pan: 42” Harris st. steel. 


EQUIPMENT SUPPLY co. 











CRUSHERS—JAW—21%4 x 3 lLab.. 9 x 16 
Climax, 13 x 26 & 13 x 10 Farrel 

FILTERS—48” x 12” Eimco, 3’ x 4 Oliver 
Rotary w/vac. pump & accessories 

FEEDERS—Vibrating Syntron F1l (8” x 16’), 
F20 (8 dia.), F21 (12 dia.), F33 (18 x 
48”), F45 (30 x 60’) 

MILLS—BALL—3’ x 8”, 8’ x 36”, 8” x 48” 
Hardinge Conical, 5’ x 20’, 7’ x 26’ (600 
HP) Tube 

ROTARY DRYERS—24”" x 22’, 36” x 24’, 44” 
x 25’, 5 (fabricate to suit), 6’ x 40’, 8'6” 
x 65’ Indirect 

COMPRESSORS—8 cfm Worthington (11/2 HP), 
12 cfm IR (5 HP), 750 cfm Sullivan (150 
HP) 

BAG PACKERS—St. Regis 100LS, 105FV for 
25/50/100# valve bags 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 
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MACHINECRAFT 


S. S. Reactor 1200 gal. ae *s. ssure. 
peg 3-082, ite snes. 2 
erkins “double arm. 50 HP 
jacketed, vacuum, hyd ti 
Biaw-Knox 2 gal. $.S. jai 5000 Ib. 
press. 
60 in. x 9 ft. 125 ths. 
S.S. Pressure Filter. 
3weetland #2 all Staintess. 
stainless Steel Ball Mill. 
Aluminum Condenser 350 s 5 
a a 7. 2 Ge aoe alandria type, never 


ft. 
|—Baker ‘Perkins 100 gal. “Gouble arm steel. 
2—Proctor & Schwartz finned drum driers. 
Continuous stripping column 2 x 13 steel, 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. Y. MI 2-7634 





DONORA ZINC WORKS 


SEND FOR CIRCULAR 


PARTIAL LIST OF VALUES 





1—Traylor 10’ x 120° Rotary Kiln, %” " 
2—Ruggles Cole 90” x 55’ Class Al4 Rotary Dryers, 7/16” shell. 
2—Herreshoff 20’ dia., 16 hearth, Furnaces. 
1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 
2—Swenson 6'6” dia. x 5’ deep, steel, jacketed Vacuum Pans. 
1—Blaw-Kncx 1400 gal. steel, jacketed, agitated Vacuum Kettle. 
1—10,000 gal. Horizontal Steel Pressure Tank. 200# pressure. 
10—Lead lined, agitated Tanks, 1000 to 6500 gallons. 
Troughing Belt Conveyors; Bucket Elevators; Bins, 50 to 500 tons; Ball Mills; 
Jaw Crushers; Roll Crushers; Air Compressors. 


FOR PROMPT ACTION CALL DONORA, PA 


. EQUIPMENT SEARCHLIGHT 


LIQUIDATION 


DONORA, PA. 


REPRESENTATIVE ON PREMISES 
Tel: FRONTIER 9-9789 


STOCK ITEMS 


1—4000 gal. 347 S.S. jacketed Reactors, 150# internal. 
1—Blaw-Knox 500 gal. 304 clad, jacketed, agitated Reactor. 
1—Blaw-Knox 500 gal. 304 S.S. clad, 
1—750 gal. nickel clad Mixing Tank, pressure. 

2—Patterson 100 gal., steel, jacketed, agitated Reactors, 20 HP. 

1—Vulcan Briquetting Press, 30” dia. x 1242” face. 304 S.S. rolls. 50 HP. 
1—3500 gal., 304 S.S. Jacketed, agitated Tank. 9° x 7’. 

1—Haveg 400 closed Storage Tank. 

2—5000 gal. 304 S.S. Horizontal Tanks, 66” x 20’, Unused. 

1—9400 gal. 316 S.S. Horizontal Tank, 842° dia. x 19’. 

4—Stainless Heat Exchangers, 1220, 1080, 786, 500 sq. ft. 

1—Sharples C20 Super-D-Hydrator, 316 S.S., vapor tight XP Timers. 

2—Sharples PN14 & PY14 Super-D-Canters, 316 S.S. 

1—DeLaval CH2 Nozzlejector, 15 HP. 

4—Bird i8” x 28”, 24” x 38”, 32” x 50’. 316 S.S. continuous Centrifuges. 
3—American 42” x 120” Double Drum Divers, 10 HP motors. 

i3—Bird 40” suspended Centrifugals, 347 S. S. perforated basket. 

—Buflovak, 250 & 20 sq. ft., 304 S.S. forced circulation Evaporators. 

—Feinc 5° x 6’ stainless steel Rotary Vacuum Filters. 

i2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 S.S, Filter. 110 sq. ft. 

1—Baker Perkins #16 TRM. 150 gal., jacketed sigma blades, Vacuum Mixer, 
1—Baker Perkins #15 VUMM, 100 gal. jacketed Mixer, 100 HP motor. 

3—Stokes R, single punch Tablet Machines, Unused. 


jacketed, agitated Reactor. 


SEND FOR NEWS FLASH 


EQUIPMENT COMPANY 
240.1 THIRD AVE., NEW YORK 51, N. ¥ 
Tel elhgeue 2-5703 + Cable: Bristen, N. Y 


i> 7S melidia- 


Houston 4, Texos—Tel.: Jackson 6-1351 





PPB PP LPL LP Lhe 














ae eee Ren ton, 65-ton & 80 GE diesel electric 
jocomot 

3—Jaw crus hers 48x60, 36x42 & 30x36 

6—720’ Joy WN 102-13x8x7, 150 HP, 440 v air 


ied air yo a 
i—Raymond 6 R Highside pu, mill 
ae ie Mills 4’6°x16", 6°x48”, x48” 
Ball M jane 7’x@’ & No 


No. Stu Crusher 
banger Link-Belt Single Roll Coal Crusher 
18"x24” Jeffrey Hammer Mill 

36”x20’ Ruggles Cole Rotary Dryer 

pat ies hie Louver Dryer 


9’x130’ R 
Model spt 85-25 Hiel Dehydrator 
5’xt2’ Allis-Chalmers Ripl-fle Vibr. Screen 
WANT TO BUY 
All sizes rotary dryers & kilns 


R. C. STANHOPE, INC. 


Tel. MU 2-3075 
60 E. 42d St., N. Y. 17, N. Y. 








FROM STOCK- H&P- MONEY SAVERS 


Komarek-Greaves Briquette Presses 
27” x 23” and 20” x 9” 

7’ x 120’ Rotary Kilns 

8’ x 125‘ Rotary Kiln 

8’8" x 70’ Ruggles-Cole Rotary Dryer 

9 x 125’ Rotary Kiln 

604-24 Stainless Roto-Louvre Dryer 

705-24 & 502-16 Roto-Louvre Dryers. 


6’ x 50’, 6’ x 30’ Rot. Steam Tube Dryers) 


5’ x 40’ Rotary Kiln32” Shell 
Jeffrey Hammermills 36” x 24”, 

24” x 18”, 20” x 12”, 15” x 8” 
60’ to 90’ Centers Bucket Elevators 
750 gal. jktd. Steel Reactor 300 PSI 


HEAT & POWER C0., in 








eouo aArPOROT OZmua 


30” Fletcher Stainless Susp. Cent. m.d. 

40” Fletcher Steel Susp. Cent. m.d. 

40” Tolhurst S.S. Susp. Cent. M.D. 

50 gal. jktd. Stainless Reactor 50 PSI 

Sweetiand #10 Filter 36 SS Leaves 

4 Stainless Ind. 14 leaf Filter 

#6669 Raymond 6 roll Hi-Side Mill 

#5057 Raymond 5 roll Hi-Side Mills 

2TH-3TH-4TH Micro Pulverizers 

5750 gal. all Stainless Tank 

500 gal. Stainless Clad Tanks 

4’ x 6’ and 4’ x 8’ Hummer Single 
Deck Screens 


CHEMICAL MCHY. DIV. 


60 East 42nd St., New York 17 N. Y. 
MUrray Hill 7-5280 
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EQUIPMENT SEARCHLIGHT . 








LIQUIDATION 


PENICILLIN PILOT PLANT EQUIPMENT 


4—SS fermenters, 750 gal., ASME 30+ int. & jkt., 10 HP XP agit. 
2—SS fermenters, 125 gal., ASME 30+ int. & jkt., 2 HP XP agit. 
ae glass lined reactors 30, 100, 300 gal., jkt., & agit., 


1—T316 SS rotary vac. filter, 18” dia. x 12” face, EIMCO. 


ALSO—tanks, suppository machines, tablet counters, Ertel filter, 
incubators, motors, pumps, etc. 


MILLS, BALL, PEBBLE, ROD CONTINUOUS CENTRIFUGAL 


46" x 16” Hardinge conical ball mill, Sharples C-20, Super-D-Hydrator, T316 
25 HP ss 

7° x 15° Marcy rod, 4” liners, 300 HP 

5’6” x 22” ball-tube. Allis-Chalmers Sharples #PN-14 Super-D-Canter, T316 

6’ x 16° bal-tube, Allis-Chalmers SS, 1956 

4’6" x 12° pebble, contin., Patterson rat 

5° x 10° rod, Kennedy-Van Saun Sharples #AS-16, 8S (separator) 

8’ x 10’ pebble, batch, Patterson Sharples #18-V, Tinned steel 

6° x 8’ pebble, contin., Patterson . 

6’ x 8 pebble, batch, Patterson Sharples # 16, SS (clarifier) 

6’ x 5° pebble, batch, H. K. Porter Bird 18” x 28”, steel, horiz. 

6’ x 46” ball, Marcy #6442. 125 HP a : 

5’ x 6’ pebble, batch, Abbe Bird 24” x 24’, monel slotted screen 

36” x 42” pebble, jacketed, Patterson Bird 24 x 38”, Monel, horiz. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


WORLD’S LARGEST STOCK OF DRYERS! 
ROTARY DRYERS DRYERS, VACUUM SHELF 


356 sq. ft. Devine, Steel 

108 sq. ft. Anderson, T316 SS 
80 sq. ft. Devine, UNUSED 
36 sq. ft. Stokes, Steel 

24 sq. ft. Stokes, Steel 

12 sq. ft. Stokes, Steel 


DRYERS, DOUBLE DRUM 
5‘6’ x 50 Renneberg, %” x 5/16” 


46" x 40° Ruggles-Coles, 5/16” 42” x 120” Buflovak—atm. 

4’ x 30° Dbl. shell, Tylor-Harmor #XC-2 42” x 90” Buflovak—atm. 

4’ x 12’6” Sturtevant, stainless 36” x 84” American—VACUUM 
3° x 15’, Everdur metal shell, 4%” 32” x 72” Buflovak—atm. 

# 604-24 Roto-Louvres, T316 SS 
#310-20 Roto Louvre, like new, steel j 
Link-Belt “Monotube,” 10° 


9’ dia. x 30’ long, SS lined, steel shell 
8’ x 70° Dbl. shell, Hardinge #XA-18 
8’ x 115° brick-lined kiln, (2) tire 
7’ x 120° kiln, tires, trunnions, etc. 
6’ x 50’ steam tube, Leuisville 

6’ x 30’ steam tube, Louisville 

5°6” x 31’, 42" shell 

4°68” x 33’, 42" shell 


EVAPORATORS-—STILLS 

+ 625 sq. ft., T347 SS, single effect, VAC- 
UUM. Struthers-Wells 

588 sq. ft., SS, vert. long-tube, Dbl. ef- 


BRIQUETTING PRESSES PB Sr Bo 
400 sq. ft., nickel, vert. long-tube 


Komarek-Greaves, 27” dia. x 23” W 

rolls, 144" x 2%" x 2%” briquetts. 960 a ft” ge torced cecalation™ 

25 tons/hr., 75 HP motors. 236 sq. ft., T316 SS, Dbl. effect water 
20 sq. ft.. SS, forced circulation 
6’ dia. SS Vacuum Pans, sanitary 


1,070, 1,000, 900, 425, 400, 375, 200, 
135 sq. ft. tubular exchangers, 
steel and SS. 


CGS 


Vulcan Iron Works, 30” dia. x 1242" W 
T304 SS roll, 1-15/16" x 1%”, ™% 
tons/hr., 50 HP, 1954. 


Komarek-Greaves, 16" dia. x 742" W. 
walnut briquetts, 15 HP, 1953. 














120,000 Sq. Ft. of Equipment in Stock 


PERRY EQUIPMENT CORP. 
Phone POplar 3-3505 





IMMEDIATE 
DELIVERY 


USED CHEMICAL 
PROCESS EQUIPMENT 


MILLS 


1—Patterson 2’ x 3’ Lined Mill 

1—Patterson 26" z 3’6” Lined Mill 

1—Patterson 3’ x 4’ Jacketed Un- 
lined 

1—Patterson 4 i oI ined Mill 

1—Abbe 4’ x 5’ 

8 ling 6’ x a ef ined Mill 

ee 6’ x 4’ Jacketed Lined 


MIXERS — BLENDERS 


2—Patterson Kneadermasters % 
Gallon 
2—Patterson Xneadermasters 5 


ion 

3—Patterson ThoroBlenders | cu. ft. 

1—Patterson ThoroBlender 1.4 cu. ft. 

1—Patterson Sacra Entering Agita- 
tor 2 H.p. 

13-Pahenen Portable Mixers %4 
to 1 H.p. 


SCREENS 


1—Patterson #100 Gyro-Centric 
Screen Single Deck 20” x 48” 


-FERRO CORPORATION 


Machinery Resale Division 
CLEVELAND 5, OHIO 














BUY ON TERMS! 


STEEL FRACTIONATING COLUMNS 


1—42” O.D. x 70’, 28 trays 
30 PSIG $5000. 





4—220 cu. ft. (7,500 Ibs.) each Sprout- 
Waldron Heavy Duty Double Ribbon 
B ERS, 25 H.P. XP. 

1—600 Gal. 8.8, T304 KETTLE, 15# Jkt., 
20 H.P. XP Varidrive Heavy Duty 8. Ss 
Agitator. 

1—275 Gal. S.S. T KETTLE, 25+ 
ASME Jkt., 10 H.P. XP Varidrive 
Heavy Duty Double Acting Agitator. 

42” x 120”; 42” x 90”; 32” x 100”; 32” x 72” 
Atmospheric Double Drum Dryers 

64” x 13 plate Bubble Cap Column Series 
400 8.5. 


BEST EQUIPMENT CO. 


1737 Howard St. Chicago 26, Ill. 
AMbassador 2-1452 














ECH SPECIAL 


J. Day 40 gal. eg Mixer, with 2 cans and 
selee: Rebuitt 9078.00 
U CAN BANK ON 
eutiioent Clearing House, Inc. 
111 33rd Street —— N. Y. 
SOuth 8-4451—4452—87: 
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SEARCHLIGHT SECTION 








All types — all kinds — 
available in 


CHEMICAL 
PROCESSING 
EQUIPMENT 





lt’s a matter of CHOICE 




















1—Stokes $$ rotary vacuum dryer 3’ x 15’ 
1—Stokes SS rotary vacuum dryer 2’ x 6’ 


11 trays 
1—Foster Wheeler Dowtherm vaporizer, 6,000,000 BTU’S 





4—Vulcan type 316 SS bubble cap column, 3’ dia x 18’ with 
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CENTRIFUGES: 


1—32” suspended type centrifuge with imperforate basket 

3—Tolhurst center slung centrifuges, 40’ and 48” with rubber covered 
perforated basket 

1—Baker Perkins type 316 SS Ter Meer Centrifuge, Model HS-24” 

i—Sharples *#16P pressurite SS super centrifuge 


DRYERS: 
a ee steel roto louver dryers, Model 207-10, 310-16, 310-20, 


1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
I1—Stokes double drum dryer, 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 
1—Louisville SS rotary kiln, 30° x 28’, complete 


FILTERS: 


1—Oliver horizontal filter, 6’6” 

1—Feinc SS rotary string filter, 3’ x 3’ (NEW) 

1-—Oliver horizontal 3’ pilot plant filter (NEW) 

1—Sweetland #7 filter with 20 steel leaves 

10—Sweetland filters, #12, with 72 SS leaves 

1—Sweetland #3 SS filter 

1—Niagara SS filter Model 510-28 

1—Shriver SS 18” x 18” plicte and frame filter press, 8 chambers 


AUTOCLAVES, KETTLES & TANKS: 

1—Glascote glass lined jacketed kettle, 500 gal. 

1—Lee SS jacketed kettle, 125 gals, 90* W. P. 

1—Theo. Walters 500 SS jacketed reactor 

1—Nickel jacketed 1000 gal. kettle 

1—Patterson steel jacketed 3000 gal. kettle with agitator 


MIXERS: 


Ma ge type 316 SS sigma type jacketed heavy duty mixers, 300 
gal. § 

3—Howes 40 cu. ft. rubber covered ribbon blenders 

1—Leader SS jacketed 51 cu. ft. ribbon blender 


MISCELLANEOUS: 


50—Steel heat exchangers from 15 sq. ft. to 400 aq. ft. 


30—Struthers Wells SS heat exchangers 650 sq. ft. each 









2—Heat Transfer Products steel bubble cap column, 36” and 42” with 
5 and 10 trays 

1—Acme steel bubble cap column 42” dia. with 10 trays 

1—Downington Iron steel bubble cap column, 24” dia. with 14 trays 

1—Type 316 SS stripping column 8” x 20° 

7—Patterson Kelley, Carpenter 20 SS heat exchangers, 500 sq. ft. each 

2—Patterson Kelley, steel heat exchangers, 1000 sq. it. each 

2—Badger type 316 SS heat exchangers, 400 and 480 sq. it. 

2—Beile & G tt heat hangers, steel, 73 sq. ft. each 

6—Struthers Wells heat exchangers, 885 sq. ft. 

1—Patterson Kelley steel heat exchanger, 427 sq. ft. 



















4—Type 317 SS heat exchangers, 892 sq. ft. each 200 PSI 






1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
2—Stokes tablet presses, Model T 

1—Bolling 8” x 16” 3 roll laboratory calend 

1—Swenson type 316 SS vacuum crystallizer, 3’6” x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2°6" x 12° 







































1—-Badger type 316 SS bubble cap column 36” dia. with 
8 trays 


1—-Badger type 316 SS bubble cap column 42” dia. with 
11 trays 


1—Acme type 316 SS jacketed kettle, 2000 gal. 
1—Pfaudier glass lined jacketed kettle, Series P. 20 gai. 







































Established 1336 per SNP 


| R. GELB & SONS, Inc., 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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UNION,N.J. 


* MUrdock 6-4900 














p Co. 
Allegheny Taken Steel Corp.. 
Fy eh sk Co. 
Allis-Chalmers Mfg. Co. 

“Tea! Machinery Div. 
Aluminum Co. of America 

Building Div. 

Chemical Div. 
American Brass Co 
American Cyanamid Co 
American Hard Rubber Co.. 
American Instrument Co 
eo, pores Co. 

Pump D 
American ‘Optical Co 
Amercoat Corp. ..............+5. 

ng Electric C 

las Mineral Products Co 

Atomic International, Div. of 

North American Aviation.... 
Automatic Switch Co 
Bailey Meter Co 
Beach-Russ Co. 


uses this ; 7 id 3 ' BeRood Machinery & Chemical 


. be Se — Corp. 
solids ee a ' i Black, Sivalls & Bison, Inc. 
tact | a seer 
con ac 4 eo ; = th, ” sew aorak Eaaip, Div. 
' i Boardman Co. 


reactor it: tie eed dene tae Co 


h 1] ; Like ; Bros. Inc. 

S e , } ‘ Buell Engineering Co., Inc 

‘ Buffalo Forge Co. 

Byers Co., A.M. 

Cambridge Wire Cloth Co 

Camco Fittings, Inc. 

Carborundum Co. ............. 122 
Carpenter Steel Co f 


huilr by POA FL)/WIA/VY Conan tae. < oe America 


Chicago Pneumatic Tool Co.. 
Clarage Fan Co 


Hf your company needs precision-built metal products, pare ene 














you can put Boardman’s metalcrafting skill to profitable Cochrane Corp. 
Colorado Fuel & Tron Coro. 


use The carbon steel reactor shell above, built to the Claymont Steel Products 
specifications of the Cochrane Corporation for Phillips a wo ig hs oa Ine. 
Petroleum's Andrews, Texas, gasoline plant, is another Ph se tegen a. Co. 


example of “'Boardmanability.” Coppus Engineering Co. 





Boardman's long experience in working with metals— aoe 
Advertising Sales 


carbon, high-tensile and stainless steels, wrought iron, 2 tati 
epresentatives 


aluminum and others—can make meta! work for you. 





And Boardman can assist you in design and engineer- 


ing, as well as in specialized fabrication. Call Board- 350 Pork mee Bida., 
1 - Gridley, J 


man collect, for consultation or for quotes on your 
next chemical process project. alles Sunervizor 11,700 


ih Bldg., 1712 Commerce, 
— Riverside 7.5117 





John B. per 
rere gy 4g Soro 
regory, 


Oxford 5-5959 
M, S 


atts BOARDMAN co. New York 36-R. “G. Frederick 
500 Fifth ee 


OKLAHOMA ea ea OKLAHOMA 


Write for the brochure “Working with metal...at Boardman” 





3615 Oliver St. Jefferson 5-4867 
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Corps of Engineers, U.S. Army.. 
Crane Company 143 
Crane Packing Co 

Curtiss-Wright Corp. 

Metals Processing Div. ....... 
Dean Products, Inc. 

Dean Thermo-Panel Coil Div.. 236 
De Laval Steam Turbine Corp... 
sam ee Bros. 209 

Dodge iM Oven Co 


Dorr-Oliver, Inc. 
Dracco Div. of 


Dravo Corp. 

Ducon Company 

Duraloy Company 

Duriron Company, Inc., The 
Electro Metall ical Co. 

Div. of Union Carbide Corp... 
Elliott Company 234 
Emery Co., A. H. 

Ease Btandard Oil Co 
Ever-Tite Coupling Co 
Fairbanks-Morse & Co 
Fisher Governor Co 
Flowline Corp. 

Soy 2 ome ge Mi 

Gas Dynam 
General TT Ghemical iv. 

Allied Chemical Corp. 

Girdler Co., Div. of 

Chemetron Corp. ...Second Cover 
Goslin-Birmingham Mfg. Co.... 
Goulds Pumps, Inc 1 
Graham Transmissions, Inc 
Graver Tank & Mfg. Co 
Hapman Conveyors, Inc 
Havnes Stellite Co., Div. of 

Union Carbide Corp. ........ 181 

Hercules Powder Co 
Hills-McCanna Co. 
Hough Co., Frank G 8 
Tllinois Testing — Inc. 233 
Independent Engrg. 248 
Industrial Filter & ‘ames Mfg. 


Co. 

Ingersoll- MEE ON Oe cas gigs ages 216 
International Salt Co 24 
I-T-E Circuit Breaker Co., 

Transformer & Rectifier Div.. 223 
Jenkins Bros. 9 
Johns-Manville Corp. (Celite).. 

Joy Manufacturing C 
Kemp Mfg. Co., C. M 
Kennedy Van Saun Mfg. & 

WEN SOO. ke nc Uiwas ccd ey e's 237 
Kidde | 200 
LaBour Co., ‘Inc., The 
— = Insulator Co. 

Process Equip.) 27 
Lawrence Pumps, Inc. .......... 203 
Layne & Bowler, Inc. .......... 45 
Link-Belt Co. 

Liauid Carbonic, Div. of 

General Dynamics 

Luzerne Rubber Co. 


Mallory-Sharon Metals Corp.... 
Manning & Lewis Engrg. Co.... 
“anion Maxwell & Moore, 


Master Electric Co. Thir 
Mine Safety Remora Co 
Monarch Mfg. C 

Mueller Brass C 

Multi-Metal Wire loti Co 


Nash Engineering Co. 
National Carbon Co. 

Div. of Union Carbide Corp... 
Neptune Meter Co. ............. 196 
Niagara Blower Co. ............ 23: 
Niagara Filters, Div. of Ameri- 

can Machine & Metals, Inc. . 
Nichols Engrg. & Research Corp. 

Nerco-Niro Spray Dryer Div.. 28 
Nooter Corp. 87 
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Get product uniformity at highest 
production speed with this new... 


STOKES 


“TORNADO” MILL 


The new Stokes “Tornado” Mill is a 
versatile unit for granulating, pulverizing, 
mixing, pulping, or chopping materials of 
all types— including wet or sticky products. 
Features include— 


e Uniform product granulation 

© 360° screens and dust retainer 

e Easy to clean—stainless steel parts 

e Flexible design—portable operation 

e Three-speed V-belt drive system 

e Totally enclosed motor—built-in starter 


Write for complete specifications on both 
sizes of the Stokes “Tornado” Mill. Our 
Engineering Advisory Service will pro- 
vide application assistance. Call—or write 
—today. 


Pharmaceutical Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 





Patented 
SEALED- 

PIN CHAIN } 
DESIGN keeps _, 
obrasives out 
—dquadruples 
chain life. 


reeceee TUBULAR CONVEYORS 


Move almost any flowable 
material — wet or dry = through 
any plane or angle... 


Make big savings! Move bulk materials 
automatically—up, down, through walls, 
around corners and obstacles with a 
Hapman! Circuits like these or complex 
layouts engineered to your needs. Usually 
a single drive unit serves where other con- 
veyors need several. Design cuts costs. 
Dust and liquid tight! 


WRITE for Circuit Bulletin and Catalog C-1058 














+ the MODERN METHOD 
of Transporting Compressed Gases 














nearr 
dew 


3 japeaaane rm joogao | ie 





ects f gas supply TRAILERS 
O42 alléted just foeX OU 


@ MANIFOLD & CONTROLS — for YOUR Gas and "anal Requirements 
@ CAPACITY — to meet YOUR Requirements 


© SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


© CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


INDEPENDENT Ex6i 3 CoMPANY, Inc. 


— = f~ 
consuctine () (3 (Ea) vesser oe CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE + OXYGEN « NITROGEN ARGON 


O'FALLON 7, ILLINOIS 





RESEARCH 





ADVERTISERS... 


Norwalk Valve Co 

Oakite Products, 

Ohio Injector Co 

Patterson Foundry & Machinery 


Co. 
Permutit . Div. of Pfaudler- 
Permutit, Inc. 
Petro-Chem Development Go... 1 
Pfaudler Co., Div. o: hg eo 
Pica ow Inc, 
elps Dodge Copper 
Proguets GOED. cases cee ses 18-19 
Philadelphia Gear Corp. ...... 
Pittsburgh Corning Corp. . . 100 
Powell Valves, ~ — Co.. 
Pritchard & Co., 
Protectoseal Co. 
Purolator Products, Inc. ........ 
Raybestos-Manhattan, Inc. 
PRGHOAE SIOU) hc kek cdceeec es 106 
Republic Steel Corn. 
Richardson Scale Co 
R & I E Equipment Div., I-T-E 
Circuit Breaker Co 
Rockwell Mfg. Co., Nordstrom 
Valve Div. 1 
Rockwood Sprinkler Co. 
Ross Heat Exchanger Div. of 
American Standard 
Royal McBee Corp. ............ 205 
Ruberoid Co. 236 
Ryerson & Sons, Inc., Joseph T. an 
Schutte & Koerting Co 
Shell Oil Company 
S. Morgan Smith Corp 
Solar Aircraft Co 
Solvay-Process Div. 
Allied yee Corp 
Sperry & Co., 
Stokes Corp.. Fr * 
Sturtevant Mill Co. 
Strong-Scott Mfg. Co. .......... 
Surface Combustion Corp 
Swenson Evaporator, Div. of 
Whiting Corp. 
Terry Steam Turbine Co 
Texas Gulf Sulphur Co 
Thermal Research Engrg. Corp. 
Thermo Electric Co 
Timken Roller Bearing Co 
Toledo Scale, Div. of 
Toledo Scale Corp. 
Tolburst Centrifugals, Div. of 
American Machine & Metals, 
Inc. 2 
Tote Svstems, Tne. 
Tranter Mfg. Co. 
Traylor Engineering & Mfe. Co. 
Troy Engine & Machine Co.... 
Union Carbide Chemicals Co. 
Div. of Union Carbide Corp... 
Union Carbide Olefins Co. 
Div. of Union Carbide Corp. . 
U. S. Gasket. Co., Plastics Div. of 
Garlock Packing Co 201 
U. S. Industrial Chemicals Co., 
Div. of National Distillers & 
Chemical Corp. 
Uy, Be I sc css 185 
U. S. Steel Corp. 
U. S. Steel Products Div 
U. S. Stoneware Co., The 
Vilter Mfg. Co. 
Vogt Machine Co., Henry 
Wagner Electric Corp 
Westinghouse Electric Corp.... 
Wheeler Mfg. Co., C. H. 
Wiegand Co., Edwin L 
Wilfley & Sons, BNE: 4 ci tae kee 115 
Williams Patent Crusher and 
Pulverizer Co. 
Wolverine Tube. Div. of 
Calumet & Hecla, Inc 
Wyandotte Chemical Corp. 
Michigan Alkali Div. ..... 135- - 
Yarnall-Waring Co. ............ 


Professiooe! Services 238 
SSIFIED ‘ADVERTISING 
r J. Eberle, Business Mer. 

EMPLOYMENT 

Or uiner 
EQUIPMEN 

(Used or Grint New) 

For Sale 
WANTED 

Equipment 
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More Efficient 
More Economical 
Lasts Longer in 


@ Pressure Leaf Filters 

@ Filter Presses 

@ lon Exchange Towers 

e@ Support for Activated Gran- 
ular Carbon in Processing 
Columns 

@ Control of Dust and Fumes 

@ Centrifugals 


Strong—rigid—requires little sup- 
port or reinforcement. Can be 
formed into panels, discs, plates, 
cylinders, cones. Not injured by 
scraping, flushing or blowback. 
Does not clog or blind. Made in 
stainless steel, Monel, aluminum, 
Carpenter 20 steel. 


MULTI-METAL WIRE CLOTH CO., INC. 


1353 GARRISON AVENUE NEW YORK 59 N.Y 


a 


Write for Bulletin 582 

















Immediate Openings in 
Heat Transfer Research 
and Development 


for Organic Cooled and Moderated Nuclear Power Reactors 


Chemical and Mechanical Engineers—BS and MS with 1-5 
years experience in experimental heat transfer and fluid 
mechanics to work in the challenging field of organic reactor 
coolant technology. Plan, evaluate and analyze original 
experiments which include: 


1. Forced and free convection heat transfer. 
2. Surface boiling studies. 

3. Two-phase heat transfer and pressure drop. 
4. Development of heat transfer correlations. 
Write today, 

Answers will be prompt, confidential. 


Mr. L. L. Newton, Personnel Office 
21600 Vanowen Street, Canoga Park, California 


(in the suburban San Fernando Valley, near Los Angeles) 


CFF ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 





























CHEMICAL ENGINEERING—October 20, 1958 


VISCOSITY 
left to chance 
can cost plenty 


BROOKFIELD 
eliminates chance 
costs little 


If you, like most chemical processors, are in 
the rough marketing position whereby you 
can’t tolerate needless production waste .. . 
then give this some thought. 


Have you considered the role of viscosity con- 
trol in your processes? If not — you should! 
Viscosity is a product dimension that expe- 
rience has shown should not be ignored .. . 
a product dimension Brookfield has proved 
need not be ignored. Both Brookfield labora- 
tory Synchro-Lectric Viscometers and process- 
mounted Viscometrans involve small invest- 
ments: yet they provide easy, accurate meas- 
urement, evaluation and control of viscosity in 
any fluid. Brookfield instrumentation is so 
simple that no special personnel training is 
required for operation. 
Complete information, specific 
to your particular problems, if 
you wish, is available without 
obligation. Write today. 


the world’s standard for viscosity 
measurement and control 


 Brookbeld 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 13, MASSACHUSETTS 
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The best single answer to most corrosion 
problems-— arpenter Stainless No. 20* 


Carpenter Stainless No. 20 is your lowest cost way 

to control the most severe corrosive conditions. It’s your master key 
available in sheet, plate, bar, forging billets, forg- , 
ings, tubing and pipe through your local distributor. to cost-saving 
And Carpenter Stainless No. 20 simplifies inventory 
problems. You don’t need duplicate stocks of 
other products . . . one stock of Carpenter Stainless 
No. 20 will put an end to most corrosion problems. 
Order now from the ‘‘House of Corrosion Control’’. 
Complete technical data and job performance re- 
ports are yours for the asking. Write on your 
company letterhead to The Carpenter Steel Com- 


pany, Alloy Tube Division, Union, N. J. stainless no. 20 


corrosion control 


available through representatives and distributors in over 40 cities... coast to coast 
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Regular and Specialized 
Package Drives— 


1/8 THRU 400 HP. 


Your drive requirements are peculiarly your own—and you 
want ultimum performance, not compromise. So it’s only good 
sense to talk over all drive requirements here at Master, where 
you can literally write your own ticket while choosing from 
the widest selection in the nation. 

If one of our standard motors (% thru 400 H.P.) doesn’t fill 
the bill, you'll find that all specialized Master components are 
engineered to form a combination of units in one streamlined, 
compact package of efficiency. And that’s whether you need 
something special in gear reduction —electric or dynamic 
brakes — variable speed operation — fluid drive or special 
mountings! 

Three more things you can figure on! All the engineering 
help you want — quality control as you’d want it — honest 
deliveries. When can we get together? 


..4@ thru 400 H.P. All phases, voltages 
and frequencies. 

. Squirrel cage, slip ring, synchronous, 
repulsion-start induction, capacitor, 
direct current. 

Construction. .. . Open, enclosed, explosion-proof, fan- 
cooled, splash-proof, special purpose. 


Motor Ratings. 
Motor Types... Installation... . 
Power Drive 

Features. ..... 


THE ELECTRIC C 


Single speed, multi-speed, and vari- 
able ‘speed. 


Horizontal or vertical with or with- 
out flanges and other features. 


Electric brakes (2 types)—5 types of 
gear reduction up to 432 to 1 ratio. 
Mechanically and electronically con- 
trolled variable speed units — fluid 
drives—every type of mounting. 


OMPAN 


pivision OF RELIANCE -tnerneentneco-* 


Dayton 1,_ 


Ohio 





THERMAL SHOCKING NEWS 


about new Pfaudler Glasteel 59* 


Chilled water hits hot laboratory sample of glassed steel. 450° hot. No 
thermal shock damage. 

It’s new Glasteel 59. Fabricated units take as much as 30% more 
thermal shock than the best previous glassed steel. Thus, we have added 
greater insurance against unexpected or unavoidable shock. 

The blue line on the graph shows the new AT’s available to you with 
Glasteel 59. 

Excellent acid resistance. You can handle all acids except HF at 325°F, 
without excessive corrosion. Under certain conditions you can increase 
acid temperatures to 450°F. Alkali resistance is twice that of hard glass 
labware. 20% more abrasion resistance, too. 

No additional cost for Glasteel 59. Send for our new Buyer’s Guide. 


THE PFAUDLER Co. 
a division of PFAUDLER PERMUTIT INC. 
*pat. pending Dept. CE-108, Rochester 3, N. Y. 
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